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Chapel Hill, N. C, August 1, 1907. 

To His Excellency, Hon. Robert B. Glexx, 

Governor of North Carolina, 

Sir: — I herewith have the honor to submit for publication, as Eco- 
nomic Paper No. 14, a Report on the Mining Industry in North 
Carolina for the Year 1906. This report takes up especially a 
description of all the producing gold mines, and a general discussion 
of the occurrence of mica. 

Yours respectfully, 

JovSEPii Hyde Pratt, 

State Geologist. 
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MINING INDUSTRY IN NORTH CAROUNA DURING 1906. 



By JOSEPH HYDE PRATT. 



INTRODUCTION. 

During the past year, 1906, there has continued to be an increase 
in the production of those minerals which constitute North Caro- 
lina's chief mineral resources in that they offer greater possibilities 
for investment in the State. The production of building stones and 
clay products was very largely in excess of that of the previous year 
and is partly due to the unprecedented amount of construction work 
that has been' done throughout the country during 1906. There is 
also a marked increase in the production of mica, monazite and 
copper. It will be noted that North Carolina's chief mineral pro- 
ducts are the nonmetallic minerals, and that in the production of 
the heavy metals, such as gold, silver and copper, North Carolina 
does not play a very important part at the present time in the total 
production of these metals in the United States. During 1905 and 
1906 a systematic investigation was made of the gold mines of the 
State and especial attention was given to the operating mines. A 
close study was made of mining methods and a detailed description 
of this investigation is given in this report under the head of Gold 
and Silver. 

A similar investigation is now being made of the copper deposits 
of the State and this will be published in the report on the Mining 
Industry for 1907. 

Considered as a whole, the mining and quarrying industries of 
the Stieite are in a more prosperous and flourishing condition than 
ever before in the history of the State, and this condition means a 
greater activity in mining and a larger investment in the mineral re- 
soniees of the State. Those minerals offering promising fields of 
investment are being exhibited at the Jamestown Exposition and the 
wBole of the State's mineral exhibit is emphasizing the value of her 
oommercial mineral resources. 
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GOLD AND SILVER. 

During the summer of 1906 most of the producing mines were 
visited by Mr. A. A. Steel and the State Geologist, and there are given 
beyond descriptions of the conditions found at these various prop- 
erties. 

Many of the causes of failure in North Carolina gold mining can 
be traced to the kck of adequate capital, which prevents mining from 
being conducted in the most economic manner. One of the most 
noticeable of these is the tendency to sink the shafts but 15 to 30 feet 
before driving a new level and then stoping out a small block of 
ground instead of having the levels from 75 to 100 feet apart. Since 
a ton of ore removed in driving the level even in a wide vein will 
cost fully twice as much as a ton of ore removed by stoping, it is 
obviously more economical to have as few levels as possible. It be- 
comes difficult to make the raises more than 100 feet and it is ex- 
pensive to get men and timbers into much higher stopes; therefore, 
the levels should not be more than 100 feet apart. In a narrow vein 
where much waste could be left in a stope, the economy is greater, 
but the ore-shoots may be too uncertain to warrant so great a distance 
.between, levels. Somewhat similar to this is the habit of sinking 
a number of shafts close together instead of only one or two on a 
vein. This is not so bad for working ore near the surface, but be- 
comes very expensive as the mine gets deeper, especially when hoist- 
ing machinery is required on each shaft. This is partially explained 
by the fact that many of the old mines have been worked at very 
irregular intervals and the old shafts have become caved in during the 
period of idleness. 

Even those mines having capital are often badly managed. They 
frequently put in machinery of unnecessarily large capacity, not 
realizing that a very small engine and bucket can easily get out 10 
or 15 tons of ore per day and keep a five-stamp mill busy. There 
are many small mines that could pay a profit under caroful manage- 
ment with only five stamps running for one shift ; and some of them 
have engines big enough to hoist four times as much ore. Since the 
engineer and top men must be there all the time, thei'e is no economy 
in operation, but may even be a loss, since the engine cannot work 
steadily and fuel is wasted keeping up a big fire ; and, of course, the 
first cost is greater. If the mine ever gets much too big for the small 
engine, it can be used in prospecting or underground work. 
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A great many shafts are much too large .and it is not uncommon 
to see a little bucket, 30 inches across, dangling in the middle of 
a hoisting compartment 6 feet square in the clear. It is consider- 
ably cheaper to sink a shaft with compartments only 4 feet square 
in the clear, and when the hoisting compartment is smoothly lined 
with plank (to assist the ventilation), or fitted with guides, it has 
just as great a capacity — usually more than enough for the output 
of the mine. If necessary, the hoisting capacity of a shaft may be 
greatly increased at any time by putting in a tall bucket, or better, 
a self-dumping skip and a high speed engine. The ladder and pipe 
compartment is often as big as 6 by 8 feet. Since the cheaper and 
better direct acting steam pump would now be placed in a shaft, in- 
stead of the bulky Cornish pump, the water, steam and compressed 
air pipes take up very little room. It is now customary to put in 
slanting ladders between landings some distance apart. They can 
almost as well be a little steeper and shorter and go in a smaller space. 
The men will always ride up in a bucket, fitted with a crosshead 
running in proper guides, or running in a closely planked compart- 
ment, if the shaft is crooked. Therefore, the ladder-way is an emer- 
gency exit only and a good, continuous vertical ladder securely, 
fastened against one wall of the compartment is all that is needed, 
and the compartment for ladder and pipes may seldom need be over 
3 by 4 feet. The two compartments and the division between them 
then need be only 4 by 8 or 3 1/2 by 7 feet inside. Besides being 
much more cheaply and rapidly sunk, the small shaft need not be so 
heavily timbered, since the shorter timbers are stronger and the earth 
pressure tends to arch around the shaft instead of coming full upon 
the timbers. On the other hand, the first 6 by 10 feet (81/0 by 121A 
feet, outside timbers) shaft at the Montgomery Mine, at Candor, 
Montgomery County, became useless after about 5 years from the 
buckling of the timbers, although splendidly timbered with 12 by 
12 inch oak sets, showing no signs of decay. 

There is, of course, very seldom any need for more than one 
hoisting compartment, since the saving in power will only pay for 
the greater expense of engine and shaft when a large amount of ore 
is to be hoisted from considerable depth. ^\Tien a single large skip 
will handle all the ore, there is no need of putting in another to re- 
main idle half the time. 
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Timber framing for shafts and tunnel sets is often unnecessarily 
complicated and the carpenter must waste much time chiselling, when 
simple notches laid off with a square and cut by saws are often 
stronger and always more easily made. 

The most disastrous error is usually great haste in installing a mill 
or smelter. It seems that the first thing that many miners think 
of after finding a little good ore is to stop work in the mine and put 
up a mill; and thus there are some mills which have been able to 
run less than a month before the mine was exhausted. There is 
usually a neighboring mill to which the ore might as well have been 
hauled. It is seldom that tests are made to tell what sort of a mill 
and treatment is adapted to the ore. Unless the ore body is large, 
no mill should be installed until the changed ore below water level 
has been tested. 

In North Carolina there seem to be only a few miners who de- 
ceive themselves by assaying the rich streak and assuming that the 
entire streak will be equally as good. The general principles of 
sampling the entire body seem to be well understood, although it is 
not always done as accurately as it should be. 

Even when good ore occurs in paying quantities the miner fre- 
quently builds a mill that is too large. There is only a little extra 
expense in increasing the size of the mill after it has been running 
a while instead of building a large mill all at once ; so there is little 
excuse for assuming the greater risk of a large mill. On the other 
hand, there is less loss of gold in adjusting a small mill. 

One agreeable exception to the practice of building a mill before 
the mine is sufficiently developed is seen in the work of the Whitney 
Company, which has carefully tested and explored a number of mines. 
At the old McMackin Mine at Gold Hill, as explorations proved the 
value of the mine, the contemplated scale of working was gradually 
increased. When the small shafts of the upper levels were deepened, 
the lower parts were made large enough for balanced hoisting and the 
small part will be enlarged later. In the meantime most careful 
sampling and assaying was done, and when enough ore had been 
blocked out, careful mill tests were made, chiefly upon the material 
obtained from drifts. In this way a total of 4,950 tons of ore were 
run through the little mill on the ground. Careful records were 
kept of all mill runs, which showed an average recovery of $4.52 of 
gold on the plates and only $0.34 per ton in the concentrates, making 
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mining engineer for the Whitney Company, showed a remarkably 
continuous vein, averaging 31/2 feet wide and carrying $7.50 in gold. 

Mr. Parker planned to develop the mine so that it might easily 
yield 50 tons per day ; and so the total cost of mining and treating the 
ore would be about $4.50 per ton, which includes depreciation, etc. 

The general custom of having no reserves of ore blocked out pre- 
vents conservative mining men from investing in them, since there is 
no way of determining the value of the vein unless it is opened up. 
It would be much better to spend the cost of a premature mill in 
developing ore so that there would be no difficulty in securing capital 
or selling the mine to advantage. 

It is also quite customary to extract all of the ore by underhand 
stoping. This becomes very expensive when the vein is so narrow 
that some of the wall-rock must be broken to make room, or when 
the vein contains much barren rock. All of this waste material must 
then be hoisted to the surface and much of it becomes mixed with the 
ore in the bins and chutes. If the stopes are rained upward or over- 
hand all the waste can be left in them supported on a single line of 
stuUs over the drifts. This often affords a scaffold for the men and 
so saves the great expense of putting in many stuUs. In addition a 
large block of filling will serve as a pillar to hold the walls apart 
so no ore need be left in the mine. One excellent mine superinten- 
dent said that the reason for this was the fact that most of the 
miners are more properly farmers and cannot drill holes upwards. 
They do not work steadily enough to warrant an attempt to teach 
them how, even though skilled men prefer to drill "uppers." This 
objection can be overcome in those mines having air drills for driv- 
ing levels by installing a few of the block-holing or air-hammer drills 
which may be held in one hand and, besides being much quicker, 
can be worked in stopes too narrow for hammering by hand. So 
far there seems to be none of these machines in North Carolina, al- 
though they are becoming standard in the West. 

When the mines yield rich ore in narrow streaks, it should be 
hand-picked before going to the mill. For this purpose the Miami 
Mining Company has installed at the Phoenix Mine, near Concord, 
Cabarrus County, a satisfactory ore picker, which is manufactured 
by the Colorado Iron Works Company, of Denver. The ore is 
sorted into coarse and medium material by passing through a trom- 
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RECENT CHANGES IN GOLD MINING IN NORTH CAROLINA. 



By a. a. steel and JOSEPH HYDE PRATT. 



LOG WASHERS. 

Perhaps the most important change to be noted in gold mining 
practice in North Carolina is the introduction of log washers in treat- 
ing many of the saprolitic ores that are found quite abundantly 
throughout many portions of the State. The old principle of the log 
washer (see Plate XX, B) cannot be patented, but the machines that 
are now being used, known as the Modern Pulverizing and Concen- 
trating Machines, possess many mechanical improvements that adapt 
them to the work that they are called upon to do. 

Each separate unit of these machines consists of two improved log 
washers running at high enough speed to readily disintegrate the soft 
material and so mix the clay into a fine pulp with water that the gold 
can readily settle to the bottom. Each machine is essentially a long 
trough of boiler-plate containing a revolving cylinder fitted with 
heavy white iron arms, set spirally, so that the ore, while being ham- 
mered fine, is gradually worked to the discharge end. At the end 
of the first washer the larger, hard and nearly barren quartz stones 
are removed by a revolving screen and belt conveyor, this being done 
to save wear and power in the second washer, where the gravel is still 
further reduced in size and more gold settles out. The gravel that 
remains after passing the second washer is removed by a finer screen, 
and the thin pulp, free from stones, passes into the riffled sluices, 
about 3 feet wide and of varying lengths, which contain mercury to 
amalgamate and save any free gold that does not settle in the machine. 

The steel troughs are about 2 feet wide by 2% feet deep, the first 
being 18 feet long and the second 12 feet, with a semi-circular bottom 
and a flat wood top. The revolving cylinder is made of an 8-inch 
steam-pipe, carried upon a heavy steel shaft, passing through stuffing- 
boxes at the ends of the trough. Wrought-iron bars reach through 
this pipe crosswise and project about 3 inches on each side to form 
legs, to which 8i/^-inch cast-iron arms are bolted to take all the wear. 
There is about 4 inches clearance between these arms and the bottom 
of the troughs, which allows the formation of a bed of stones, which 
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reduces the wear on the bottom and helps save the gold. This bed 
of stones is, of course, more or less shaken up by blows from the large 
fragments of quartz and by the revolving arms, thus permitting the 
gold to settle through, as in panning. The constant striking of the 
paddles against the surface of the water will also weight and sink 
some of the float gold. The discharge end of the machine is set 6 
inches higher than the feed end, so that the gold, once down amongst 
the pebbles of the bed, is not apt to be pushed out. 

Riffles of the sluices are made by boring inclined auger holes in 
the planks laid lengthwise in the cement-lined sluice-boxes. Since 
all the coarse gravel has been screened out, there is little wear upon 
the riffles, and the fall and quantity of water are less than in the 
regular sluice for hydraulic mining. In cleaning up, the planks are 
lifted up and turned over and the gravel and mercury washed to the 
end of the sluice, where quicksilver and amalgam are washed out in 
hand-pans. When through cleaning up, the planks are simply re- 
placed and the riffles filled with mercury and the machine started 
again. 

In cleaning the washers, which is usually done twice a week, the 
machines are stopped and all the gravel within washed out with a 
hose through an opening in the bottom. This gravel is then panned 
by hand and the gold amalgamated. Any nuggets that occur in the 
rock are pounded free from quartz and are then also amalgamated. 

The amalgam from all sources is strained out of the quicksilver 
and then retorted and the bullion sold. 

The chief wear on the machine is on the arms, which, under certain 
conditions, as on the sharp ore at the Shuford Mine, only last six 
weeks. They can, however, be readily made at any foundry. 

It is recommended by the makers that the first washer be driven 
at 150 to 250 revolutions per minute, and the second one at 250 
to 350 revolutions per minute, and that for a capacity of 10 tons 
per hour each machine be given 75 gallons of water per minute. 
This will then at times require 25 horse-power for a complete unit of 
two washers and trommels. These factors will vary greatly with 
the character of the ore. Since the power, and therefore the wear, 
will increase even more rapidly than the square of the speed, this 
should be kept low. In the absence of any coarse stones, there is 
also danger that the pulp may be too greatly agitated to allow the 
settling of the gold. On the other hand, the speed and work must 
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be sufficient to grind up the ore. If there is too little water, the clay 
paste may not allow the gold to settle. If there is too much, there 
is danger of the gold being washed out. While a large capacity is 
of advantage and desirable, still it will mean danger of insufficient 
grinding, too thick pulping or too strong a flow of water. A great 
deal of skill and patience is therefore required in adjusting these 
fixtures, but when once adjusted, they will work satisfactorily. It 
• is to be recommended that a first unit be installed and run for 
several months at various speeds, capacities and amounts of water, 
and the machine should be given plenty of time after each change of 
condition to adjust itself. Also, careful tests of the ore and tailings 
should be made between times. The capacity and speed should first be 
adjusted until the best result is given in reducing the amount of gold 
left in the tailings, so combined that it will not pan. The pulp 
should, of course, be kept at a reasonable consistency throughout the 
changes, and the amount of water finally adjusted so that the tailings 
will show a minimum of free gold in the pan. 

These machines are made in Kiioxville, Tenn., and are handled by 
George L. Erdman, of Asheville, N. C. One of the first of these 
machines was installed at the Shuford Mine, owned by the Catawba 
(Jold Mining Company and situated about three-quarters of a mile 
north of the post-office of Edith, about 5 miles southeast of Catawba 
Station, on the Southern Eailway. They have a plant of four double 
units. The company is operating on a tract of land containing a 
gold-bearing zone, said to be 2 miles long and 600 feet wide. This 
will all pan gold at the surface, and has been tested by bored holes 
30 to 50 feet deep to water-level, and by one old shaft 115 feet deep. 

The schists strike nearly east and dip some 80° to the south, but 
are much crumbled and variable. The gold-bearing zone strikes 
about N. 40° E. The zone is intersected in all directions by quartz 
veinlets up to 6 inches* thick, but there is no relation between them 
in dip, strike or spacing. 

This zone is filled with small quartz seams from a line to occa- 
sionally several inches thick, and having all possible strikes and dips, 
and seldom more than 2 feet apart in every direction. The country 
rock varies from schist to gneiss, and is generally heavily stained by 
iron oxide and thoroughly decomposed, except for a few bold out- 
cropping hard masses. The quartz is usually thoroughly honey- 
combed and broken into soft, angular fragments. Except at the sur- 
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face, most of the gold is in these quartz streaks, but the hard and 
solid portions of them seldom have much value. At the present time 
the entire mass is being mined by means of an irregular pit, which 
was, in the summer of 190.6, 90 feet deep and 250 to 300 feet across 
at the top. The material at the bottom is just as soft and decomposed 
as at the top, and the ore is loosed by black powder and shoveled by 
hand into cars containing a cubic yard. (See PI. I, B. ) The cars are 
hoisted up a steep incline and automatically dumped over a grizzly of . 
light steel rails. The fines are washed through the grizzly by jets 
of water, the soft, large lumps being crushed and knocked through 
by means of a pick. (See PI. II, A.) In 18 months' operation only 
a few tons of large, hard lumps have thus far been thrown out. The 
material is then washed down a trough about 50 feet long, thus be- 
coming pretty uniformly mixed before being divided among the 
washers. At this mine the machines are run at only 150 revolutions 
per minute. They were tried at a lower speed, but there was trouble 
with the gold sticking to clay balls. The machine used about 150 
gallons of water to the minute, and the whole plant is run by a 
35 horse-power engine, which, when the three units are running, is 
probably overloaded. The tailings, when tested, usually pan nothing 
at all, but assay a few cents, due to gold included in the sand. While 
this loss could be reduced by speeding up the second washer to grind 
the sand finer, and trusting to the riffles to save what little additional 
free gold would not then settle in the machine, it is doubtful whether 
with the present small plant and such a vast quantity of ore as is 
controlled by the company, if such refinements are advisable, since 
they would probably reduce the capacity of the plant. It is estimated 
that the present cost of treatment is 22 cents per cubic yard, loose 
measure, with a recovery of between 50 cents and a dollar per cubic 
yard. 

A great deal of the success of the Catawba Gold Mining Company 
is due to its conservative policy and the skill with which the whole 
mining and milling operation has been conducted. 

The next machine to be placed in successful operation was at the 
old Laflin Mine, near Cox, Eandolph County, about 4 miles east 
of Cid Station, on the Thomasville and Glcnanna Railway. The 
Empire Mining Company owns a tract of land which contains argil- 
laceous slates containing two gold-bearing zones 200 feet wide by 
half a mile long, the northwest zone being along the south side of a 
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hard quartz and siliceous slate vein. The early work on this prop- 
erty was done at the northeast end of the northwest zone, where there 
are several large pits, some 50 feet deep. The entire surface was 
tested by pan assays (weighing the amount of gold from known 
weighed amounts of ore), and a number of trenches were dug across 
the better portions of the zone. The results of this test led the com- 
pany to install its experimental plant on the gentle slope of another 
stream near the southwest end of the northwest zone. Af the other 
end the slates are still soft at a -depth of 50 feet, but here they were 
found to be quite solid and tough within 6 or 7 feet of the surface, 
though drill-holes are said to have proved that the rock is again soft 
below a 5 or 6 foot shell of hard material. The dip at this end is 
only 15 or 20 degrees, instead of being nearly vertical, as at the 
other. This tough slate is thoroughly oxidized and shows a very 
uniform distribution of wheat-like grains of limonite, formed from 
pyrite, which lie along the cleavage planes of the slate, and all the 
gold occurs in them. 

The small branch has a steep fall for 2 miles to the Yadkin River, 
tod for the experimental plant water is returned from a small set- 
tling pond near by. In order to get sufficient fall for the head and 
tail sluices, the machines are put pretty high up on the hill, so that 
a flat incline has been put in, with dumping arrangements, etc, simi- 
larly as at the Shuford Mine. The ore is broken up by hand into 
about 3-inch cubes, and, when not hard, there is some tendency for 
it to stick in the grizzly crusher, owing to the large percentage of 
clay, which is often moist. The first machine is run as high as 250 
revolutions per minute on hard rock, but was found to give best 
results on average partly decomposed slates at 175 revolutions per 
minute. As there is no hard quartz in this ore, there is no need of 
an intermediate trommel. The second machine is operated at only 
90 revolutions per minute, and saves most of the gold, which is very 
fine. The trommel, which follows this washer, removes practically 
nothing but fragments of tree roots, which shows that everything is 
ground below 4-mesh. The riffles are 64 feet long, but very little 
gold is found below the first 20 feet. With this soft, clayey ore the 
capacity is about 8 tons per hour, and 110 gallons of water per 
minute are required. In the summer of 1906 the machine had hardly 
passed the experimental stage, but the tailings almost never showed 
any free gold, and assays of carefully taken samples showed a re- 
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mel, where it is also washed by a spray pipe. It then passes over 
a couple of belts 30 inches wide and 30 feet long. A number of 
boys sit along these belts and pick out the waste, which is removed 
by another belt, while the good ore passes direct to a Dodge crusher. 
The dirt and fine ore removed by the water were raised by a sand 
pump directly to the battery. These machines would not pay at a 
small mine^ and an arrangement like that installed at the Hercules 
Mine at Cid, Davidson County, is better. Here the ore is dumped 
from the skip on to a slightly elevated platform, where it is washed 
by a stream of water from a hose and the waste thrown into a car 
standing near, while the good ore is shoveled into a car and taken into 
the mill. 

Since the publication of Bulletins Nos. 3 and 10 of the North 
Carolina Geological Survey, there has been a number of changes in 
mining practiced in the State, which given in the order of their 
probable importance are: 

1. The application of machines of the old log-washer type (the 
Modern Pulverizing and Concentrating Machine) to separate gold 
from saprolites, as is now being practiced at the Shuford, Empire, 
Beaver Dam, Troy, Sawyer and other mines. 

2. The introduction of square set timbering in the extraction of 
soft, deep ore bodies, which is now being practiced at the Union 
Copper Mine, Gold Hill, Eowan County. 

3. The introduction of the cyanide process for treating certain 
sulphuret ores, which has been practiced on the tailings from the 
lola, Montgomery and Howie mines. 

4. The introduction of self-dumping skips, picking belts, etc. 

There have been but very few new localities opened up and de- 
veloped since the publication of the bulletins mentioned above, so 
that the present report is something in the nature of a supplement 
to Bulletin 3, bringing the description of the various properties up 
to the present time ; but giving but little that is new in regard to the 
geology of the occurrence of the ore. The recent changes in mining 
practice are described in considerable detail and there is given 
a short account of all the mines that were operating in 1905 and 
1906. 
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The machines were found to give a little less free gold in the tail- 
ings as the speed was reduced, until, at the time of the visit, both 
sections were being run at only 60 R. P. M. The rate of feeding is 
very low, apparently only 2 tons per hour, and the amount of water 
is very large, apparently about 150 gallons per minute. There were 
no hard pebbles or other material in the ore to form a bed in the 
machine, and it is probable that most of the gold was washed out. 
Even at this low rate of speed the coarsest tailings were very fine 
particles of sand. Samples of the tailings included only the coarser, 
rapidly settling parts, so that the assays made were probably too high. 
It may be that the slower speed simply decreases the pan assay of the 
tailings by not freeing such a large percentage of gold which remains 
included in the larger grains. 

The most apparent recommendation would be to put McCutcheon 
xiffles in the bottom of the machine, run the first machine faster than 
the second, and greatly increase the percentage of ore, compared with 
"water. No samples of the ore had been taken, so the tests are not 
•conclusive. 

The latest reports are that the tailings from open cut No. 2 also 
assayed $3 to $4 per ton; so the washers are abandoned and a 50-ton 
•cyanide mill will be erected. It is also said that some good ore was 
struck below a quartz vein in a 17-foot shaft sunk in open cut No. 2. 
It is probably well to abandon the washers here, because the thor- 
-oughly decomposed soil gets very hard not far from the surface, and 
the water-level will be less than 30 feet below the highest part of the 
•ore zone now exposed. Therefore, the available tonnage of decom- 
posed material is rather small. A shaft on a third vein, just below 
the creek bed, shows hard silicified sericite slates, with much pyrite, 
but no visible copper minerals or other things to interfere with the 
•cyanide plant adapted for handling slimes. 

Machines have also been installed at the. old Sawyer Mine, in 
Randolph County, 5 miles west of Sophia and about 14 miles from 
High Point. This property has been worked, off and on, for many 
years, but has failed because the gold could not be saved by a stamp- 
mill and plates. The machine will first treat the soil and very 
soft outcrops, and then the hard rock, which does not slack by itself, 
but will be crushed fine by rolls of the machine used simply as a pan- 
ning device. This will be a new and novel use for this machine, and 
^he results will be watched with interest. 
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reduces the wear on the bottom and helps save the gold. This bed 
of stones is, of course, more or less shaken up by blows from the large 
fragments of quartz and by the revolving arms, thus permitting the 
gold to settle through, as in panning. The constant striking of the 
paddles against the surface of the water will also weight and sink 
some of the float gold. The discharge end of the machine is set 6 
inches higher than the feed end, so that the gold, once down amongst 
the pebbles of the bed, is not apt to be pushed out. 

Riffles of the sluices are made by boring inclined auger holes in 
the planks laid lengthwise in the cement-lined sluice-boxes. Since 
all the coarse gravel has been screened out, there is little wear upon 
the riffles, and the fall and quantity of water are less than in the 
regular sluice for hydraulic mining. In cleaning up, the planks are 
lifted up and turned over and the gravel and mercury washed to the 
end of the sluice, where quicksilver and amalgam are washed out in 
hand-pans. When through cleaning up, the planks are simply re- 
placed and the riffles filled with mercury and the machine started 
again. 

In cleaning the washers, which is usually done twice a week, the 
machines are stopped and all the gravel within washed out with a 
hose through an opening in the bottom. This gravel is then panned 
by hand and the gold amalgamated. Any nuggets that occur in the 
rock are pounded free from quartz and are then also amalgamated. 

The amalgam from all sources is strained out of the quicksilver 
and then retorted and the bullion sold. 

The chief wear on the machine is on the arms, which, under certain 
conditions, as on the sharp ore at the Shuford Mine, only last six 
weeks. They can, however, be readily made at any foundry. 

It is recommended by the makers that the first washer be driven 
at 150 to 250 revolutions per minute, and the second one at 250 
to 350 revolutions per minute, and that for a capacity of 10 tons 
per hour each machine be given 75 gallons of water per minute. 
This will then at times require 25 horse-power for a complete unit of 
two washers and trommels. These factors will vary greatly with 
the character of the ore. Since the power, and therefore the wear, 
will increase even more rapidly than the square of the speed, this 
should be kept low. In the absence of any coarse stones, there is 
also danger that the pulp may be too greatly agitated to allow the 
settling of the gold. On the other hand, the speed and work must 
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be sufficient to grind up the ore. If there is too little water, the clay 
paste may not allow the gold to settle. If there is too much, there 
is danger of the gold being washed out. While a large capacity is 
of advantage and desirable, still it will mean danger of insufficient 
grinding, too thick pulping or too strong a flow of water. A great 
deal of skill and patience is therefore required in adjusting these 
fixtures, but when once adjusted, they will work satisfactorily. It 
is to be recommended that a first unit be installed and run for 
several months at various speeds, capacities and amounts of water, 
and the machine should be given plenty of time after each change of 
condition to adjust itself. Also, careful tests of the ore and tailings 
should be made between times. The capacity and speed should first be 
adjusted until the best result is given in reducing the amount of gold 
left in the tailings, so combined that it will not pan. The pulp 
should, of course, be kept at a reasonable consistency throughout the 
changes, and the amount of water finally adjusted so that the tailings 
will show a minimum of free gold in the pan. 

These machines are made in Ejioxville, Term., and are handled by 
Greorge L. Erdman, of Asheville, N. C. One of the first of these 
machines was installed at the Shuford Mine, owned by the Catawba 
Grold Mining Company and sitjiated about three-quarters of a mile 
north of the post-office of Edith, about 5 miles southeast of Catawba 
Station, on the Southern Railway. They have a plant of four double 
units. The company is operating on a tract of land containing a 
gold-bearing zone, said to be 2 miles long and 600 feet wide. This 
will all pan gold at the surface, and has been tested by bored holes 
30 to 50 feet deep to water-level, and by one old shaft 115 feet deep. 

The schists strike nearly east and dip some 80° to the south, but 
are much crumbled and variable. The gold-bearing zone strikes 
about N. 40° E. The zone is intersected in all directions by quartz 
veinlets up to 6 inches thick, but there is no relation between them 
in dip, strike or spacing. 

This zone is filled with small quartz seams from a line to occa- 
sionally several inches thick, and having all possible strikes and dips, 
and seldom more than 2 feet apart in every direction. The country 
rock varies from schist to gneiss, and is generally heavily stained by 
iron oxide and thoroughly decomposed, except for a few bold out- 
cropping hard masses. The quartz is usually thoroughly honey- 
combed and broken into soft, angular fragments. Except at the sur- 
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face, most of the gold is in these quartz streaks, but the hard and 
solid portions of them seldom have much value. At the present time 
the entire mass is being mined by means of an irregular pit, which 
was, in the summer of 190.6, 90 feet deep and 250 to 300 feet across 
at the top. The material at the bottom is just as soft and decomposed 
as at the top, and the ore is loosed by black powder and shoveled by 
hand into cars containing a cubic yard. (See PI. I, B.) The cars are 
hoisted up a steep incline and automatically dumped over a grizzly of 
light steel rails. The fines are washed through the grizzly by jets 
of water, the soft, large lumps being crushed and knocked through 
by means of a pick. (See PI. II, A.) In 18 months' operation only 
a few tons of large, hard lumps have thus far been thrown out. The 
material is then washed down a trough about 60 feet long, thus be- 
coming pretty uniformly mixed before being divided among the 
washers. At this mine the machines are run at only 150 revolutions 
per minute. They were tried at a lower speed, but there was trouble 
with the gold sticking to clay balls. The machine used about 150 
gallons of water to the minute, and the whole plant is run by a 
35 horse-power engine, which, when the three units are running, is 
probably overloaded. The tailings, when tested, usually pan nothing 
at all, but assay a few cents, due to gold included in the sand. While 
this loss could be reduced by speeding up the second washer to grind 
the sand finer, and trusting to the riffles to save what little additional 
free gold would not then settle in the machine, it is doubtful whether 
with the present small plant and such a vast quantity of ore as is 
controlled by the company, if such refinements are advisable, since 
they would probably reduce the capacity of the plant. It is estimated 
that the present cost of treatment is 22 cents per cubic yard, loose 
measure, with a recovery of between 50 cents and a dollar per cubic 
yard. 

A great deal of the success of the Catawba Gold Mining Company 
is due to its conservative policy and the skill with which the whole 
mining and milling operation has been conducted. 

The next machine to be placed in successful operation was at the 
old Laflin Mine, near Cox, Randolph County, about 4 miles east 
of Cid Station, on the Thomasville and Glonanna Railway. The 
Empire Mining Company owns a tract of land which contains argil- 
laceous slates containing two gold-bearing zones 200 feet wide by 
half a mile long, the northwest zone being along the south side of a 
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are, therefore, 6 feet 3 inches long between the shoulders and have 
a 5 X 5 inch tenon 1^ inches long at each end ; the caps are 5 feet 
3 inches between shoulders and have a 5 x 5 inch tenon 2^4 inches 
long at each end; the tiers are 5 feet between shouldeI:^ and have 
a 5 X 8 inch tenon 1^ inches long at each end. 

The size of the timbers will, of course, vary with the weight to be 
sustained. The style and proportions of framing are very good for 
oak timbers; but for pine, which crushes so easily across the grain, 
it is better to have the ends of the post tenons to touch each other. 
The light timbers are, of course, cheaper and much more easily 
handled. As the stopes get large, they are more or less completely 
filled with waste rock which is usually obtained in mining and would 
otherwise have to be hoisted out in working underhand stopes. This 
filling also holds the posts in position and helps to prevent them from 
buckling or "jack-knifing," if any one timber yields, which might 
otherwise endanger the whole system. Since most of the pressure 
is downward, as soon as the ore is blasted away to make room for 
a new set, all the sets below are relieved and tend to come back 
to their original position. Thus, even light timbers will hold very 
well if the stope is worked rapidly enough. 

In the Union Copper Mine the square sets were founded upon a 
platform built upon the old, solid-looking truss sets. As soon as a 
heavy load came upon them the trusses buckled sidewise and every- 
thing caved in. A new foundation was then made upon reinforced 
stulls and there has been no trouble since. Mr. Griswold is starting 
a new lot of square sets in a large, open chamber just above the fourth 
level, and he will thus be able to work out easily all the ore left above, 
especially a big pillar that remains between the first and second levels. 
A new set can be added in any position, at any time, without dis- 
turbing the adjoining timbers and the old timbers can easily be sup- 
ported by temporary props while making room for an additional set. 
When the old timbers have been replaced, the entire flooring of sets 
is easily put in as the ore is removed, a temporary plank covering 
being placed across the old timbers to protect the men from falling 
rocks. Temporary plank floors are placed upon the sets for the 
men to stand upon, and, as the system becomes higher, chutes and 
mill holes are put in to conduct the ore to the car or the track below. 
Any waste rock mined is merely dumped in and around the lower 
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and also no one could be found to give information about the suc- 
cessful treatment There is now a Ledgerwood cableway for the 
economical handling of excavated rock. This dumps the skips of rock 
upon the feeding platform of a very large gyratory crusher discharg- 
ing into a trommel. The coarse rock from the trommel goes through 
a smaller gyratory crusher into the bin containing the finer rock. 
From this bin it is hoisted to a long, rotating cylinder dryer dis- 
charging to the first of a pair of AUis rolls working in series with 
necessary screens and elevators. The fine material from these rolls 
is divided among three ball mills of peculiar design. They have a 
vertical axis bearing arms which push a number of six-inch iron balls 
around a horizontal runway. 

There are at present no screens on these, and the product contains 
a good deal of troublesome dust or slimes, and some sand too coarse 
for successful cyaniding. From the ball mills a fine set of con- 
veyors carries the dry material to any one of the leaching tanks. There 
are six tanks 51/^ feet deep and 40 feet in diameter, and four tanks 
51^ feet deep Jby 30 feet in diameter, all in the open air; and the 
necessary solution, gold and slump tanks. The design of the mill 
could be improved, since the rolls have scarcely capacity for 75 tons 
per day, and the ball mills were so overworked that much coarse 
sand passed through them. On the other hand, the crushers, ele- 
vators, etc., have a capacity fully four times as great The mill has 
been used by the present management in making cyanide tests upon 
the rich ore remaining in the chimneys. Even when crushed very 
fine this fresh unaltered ore can be leached for a week without giving 
up more than half its gold, and so this cyanide plant is not the 
method to use for this ore. 

At present the most productive cyanide plant in this State is the 
one at the lola Mine, near Candor, Montgomery County. The 
general plan is shown on the accompanying sketch, PI. VI. The ore, 
coming from a pretty sharply defined vein, is either a hard, glassy, 
white quartz, with traces of unreplaced slate and carrying coarse gold 
in octahedral crystals, or soft, sugary, white quartz, generally richer, 
but not showing visible gold. This "sugar quartz" has lately been 
running from $14 to $20 per ton. It is crushed in a 20-stamp mill 
where the coarse gold and much of the fine gold is amalgamated as 
usual. The tailings are elevated and run to the various settling 
boxes or "sand-boats"; three of these are 3 feet wide at one end. 
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5 feet at the other, 12 feet long and 31^ ^^^ deep; at the small 
end is a wooden lattice, on the inner side of which a canvas cur- 
tain may be rolled up from the bottom. When the thin tailings 
run into this the sand settles out and the fine part or slimes flow into 
the slime tanks. As the sand accumulates the curtain is unrolled 
so that the overflow is just above the level of the top of the sand. 
The other two sand-boats, just above the tanks, are plain boxes 6 feet 
by 31/2 by 15 feet. One end is bored full of holes to let out the 
slimes. These are plugged as the level of the sand reaches them. 

The wet sand from these boats is shoveled or wheeled into which- 
ever of the sand tanks may be empty. This shoveling thoroughly 
breaks up any water-tight layers of slime which may have formed 
when the mill was shut down for a short time, and the thin pulp re- 
maining below the overflow has a chance to settle in a layer on top 
of the sand. It also supplies the needed oxygen to aid the cyanide 
in dissolving the gold. The sand tanks were made locally of yellow 
pine and are 4 feet deep and 20 feet in diameter and there is the 
usual cocoa matting filter in the bottom. When filled to convenient 
height, they hold 40 tons of sand. A solution containing 1.4 pounds 
of potassium cyanide per ton of water is pumped upon this and 
drained off through the filter; this solution is kept circulating as 
rapidly as possible, keeping the sand always covered for three or four 
days until the sand must be removed to make room for another batch. 
Then the solution is allowed to drain off, after which a little water is 
added to displace what solution remains in the damp sand. The 
sand is then washed out by a stream of water from a hose through 
an opening in the bottom of the tank into a trough or launder, to 
a settling pond where the sand settles out and the water collects to be 
pumped back again. 

The slimes flow from the sand-boats to one of the three agitation 
tanks 10 feet deep and 20 feet in diameter. Near the bottom of each 
of these slowly revolves a paddle consisting of four well-braced oak 
arms carrying pins. Some of the surplus water is drained off and 
a solution carrying one pound of potassium cyanide per ton of water 
(0.05 per cent.) is added. The agitation continues while the solu- 
tion and slimes are drawn off at the bottom to a 4-inch centrifugal 
pump, thus thoroughly aerating and mixing it. This process con- 
tinues until the tank is needed for more slimes. The solution is then 
pumped into one of the settling tanks 14 x 18 feet at a little lower 
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level. Here the solid matter slowly settles out and the clear solution 
is drawn off. Sometimes the sUmes are returned for a treatment 
with a second solution until they are finally sluiced out as waste. 
The solution from the sand tank, which now contains the gold^ is 
passed directly to the zinc boxes ; these have six compartments, 2 x 
2x2 feet, with a side trough and a diaphragm for circulating the so- 
lution, as shown in the diagram. This arrangement allows any one 
box to be emptied and cleaned while the solution circulates through 
the others. See Plate VII. 

From the zinc boxes the solution flows to the sump tank, 10 x 20 
feet. Here more potassium cyanide is added to replace what has 
been consumed until the solution reaches the right strength. This 
sump tank thus serves for a stock solution tank, from which the so- 
lution is raised by a small centrifugal pump to the sand leaching 
tanks. Most other mills have a small extra tank at the highest level 
in which the solution is made up and from which it flows by gravity 
to the sand tanks. 

The clear solution from the slime settling tank is stored in the 
tank 24 X 8 feet. From this it flows through an eight compartment 
zinc box like the other one and to the sump and weak solution tank. 

In the zinc boxes, zinc from a mass of fine zinc shavings >enters the 
solution in place of the gold, which is precipitated as a black coat- 
ing upon the zinc. Each month the zinc in the boxes is sifted and 
the fine stuff saved, and the coarse stuff returned to the box. The 
deficiency of coarse zinc in the first box is made up by taking some 
of it from the second, which is in turn filled from the third, and so 
on. All the fresh zinc required is added to the last compartment, 
and, since much of the gold sticks to the zinc until it is all dissolved, 
most of the gold slimes are recovered from the first compart- 
ment, where precipitation is also most active, as the solution passing 
through it contains the largest percentage of gold. 

The gold slimes, or finely divided gold, containing small scraps of 
zinc, is melted in a graphite crucible, to which a little nitre is added 
to oxidize the zinc and cause it to unite with the borax used as a flux. 
The melted gold is cast into bricks and sent to the mint. 

All the tanks are in the open air. The pipes are wrapped to 
prevent freezing, and there is no trouble except that heavy rains in- 
crease the amount of solution which must be wasted and so cause a 
greater loss of potassium cyanide.' The pumps and the engine for 
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driving them and the agitators are housed in. In the same building 
is the room containing the zinc boxes and furnace for melting the bul- 
lion. About four-tenths of a pound.of potassium cyanide is consumed 
per ton of ore. In the ore are no copper minerals or similar sub- 
stances to consume cyanide. 

Eight pounds of lime are added to each ton of tailings on its way to 
the cyanide plant. This is to cause the slimes to settle more readily 
and neutralize any acid which may be formed from the pyrites in the 
ore, and which would otherwise consume cyanide. The chief loss of 
cyanide is, therefore, in the solution that is wasted with the wet 
slimes. 

There is required one solution man at $1.50 a day and two negroes 
at $1.00 a day for each shift. If one-half of the steam used at the 
mill is charged to the cyanide plant, the total cost exclusive of in- 
terest and depreciation is $0.90 per ton. The tailings from the 
cyanide plant contain about $1.00 per ton of gold. Since the sands 
from the mill had been carrying $4.86 per ton, there is a handsome 
profit in the cyanide plant — about $2.90 per ton treated. The cost 
of the plant was from $10,000 to $12,000. The loss in the tailings 
could be reduced by a longer treatment of the sands, and the intention 
is to add two more sand leaching tanks for this purpose. 

The data as to the cyanide treatment were mostly obtained from 
Mr. W. T. Sawyer, former superintendent, and checked as far as 
possible by Mr. Jones, the present superintendent. 

At the Montgomery Mine, which adjoins the lola, there is another 
cyanide plant for treating tailings from a 10-stamp mill. This is 
shown in Plate VIII, A and B. All of the tanks are square. The 
stream of tailings is first separated into slimes and sands in a pointed 
box. Near the bottom of this box is a pipe out of which the coarse 
sand, which settles most rapidly, flows to the settling tanks, over the 
sand tank, while the slimes overflow at the top opposite the inlet The 
slimes are not treated and the sand treatment does not differ essentially 
from that at the lola. The mine was shut down at the time of the 
visit, so no data as to the cyanide treatment could be obtained. From 
the relatively greater tank capacity, the sand probably receives a 
longer treatment. The solution tanks and zinc boxes are inside the 
mill. 
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There is a new cyanide mill at the Southern Homestead Mine, 13 
miles south of Thomasville, near Cox, Randolph County, biiilt at a 
cost of about $24,000. 

The ore passes over a grizzly, the oversize from which goes through 
a Blake crusher, and, with the fines from the grizzly, are elevated 
to a trommel screen above a small storage bin. The oversize from 
this trommel passes through a pair of corrugated rolls, then back to 
the same trommel, and so on, until it is all reduced to sand. The 
'corrugated rolls chattered badly on account of the coarse feed and 
soft clayey ore sticking to them, so it will probably be better to 
use instead a number of smooth rolls in series. 

The fine, dry ore is taken by a belt conveyor to one of the three 
sheet-iron leaching tanks, 6 feet deep and 30 feet in diameter. It 
was assumed that the solution would percolate through the 5^2 f^^^ 
of dry, crushed ore, even though the slimes were not removed; but 
in the actual tests the tanks were filled only half full. Below the 
level of these leaching tanks are zinc boxes and sump tanks; the 
three solution tanks are on a trestle outside the main building, cover- 
ing the leaching tanks. 

Work was abandoned after treating 150 tons of ore, which aver- 
aged only $2 a ton. No data as to time of treatment, strength of 
solution, etc., were obtained. The recovery on the three tanks tried 
^as 70, 80 and 83 per cent., respectively. The ore is decomposed 
Tock, occurring in wide zones and carrying a great deal of clay. No 
data was obtained as to the capacity of the mill. 

SKLF-DUMPINCf SKIPS, PICKING BELTS, KTC. 

Many of the mines in North Carolina are based upon more or less 
flat veins, and since most of the ore is hoisted in buckets, it is cus- 
tomary to sink vertical shafts. When the mines become deep, this 
requires expensive cross-cuts to reach the vein ; hence there are many 
vertical shafts which are turned upon reaching the vein and not 
adapted to the use of a cage or an ordinary style skip. ^Ir. George E. 
Price has overcome this difficulty at the Rudisil Aline, at Charlotte, 
Mecklenburg County. The skip and dumping arrangement arc 
shown in the accompanying drawing, PI. TX. The shaft is vertical 
for 200 feet and then inclines at an angle of 35° from the horizontal 
for 150 feet more. This skip is the ordinary iron skip, except that 
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the wheels are a little larger than usual, to reduce friction on the 
incline, and all have narrow treads. In the vertical part these wheels 
run between two vertical guide timbers. The rope is not over the 
center of the shaft, but toward the dumping side, so that when the 
skip reaches the top the front wheels run dowu the forward curve 
of the track until they strike the stop shown. Then the rear wheels 
swing to the rear in the arc of a circle as shown. Just before they 
reach the top of this arc the nose of the skip strikes a roller which 
raises the front wheels sufficiently to bring them to a bearing against 
the front vertical guide, so that, in case of overwinding, the skip 
rises at the dumping angle and rock cannot be dumped down the 
shaft. In this way the skip need wait at the top of the shaft only 
long enough for the ore to slide out of it, which is but a smaU frac- 
tion of a minute. 

The ore is dumped from the car on to a platform, about 3 feet below 
the level of the rails, and the skip is stopped with its top about level 
^vith this platform and nearly filling the opening in it. If the output 
of the mine was a little greater, Mr. Price would replace the platform 
by a small bin, into which the cars could be dumped as they reach the 
station, and from which the ore could be rapidly run into the skip 
through a chute. But since the man that would be required to operate 
the gate has ample time to shovel all the ore into the skip, there would 
be no labor-saving in the bins and no justification for the expense. 
For even a small mine this skip saves the labor of a top man. 

In the ordinary vertical shaft the bales of the skips are fitted with 
shoes, and there are no wheels on the skip, w^hieli is imlatched and 
dumped at the top by rollers striking suitable curve guides. Such 
a skip has the advantage of needing only one set of guides and no 
wheels, but it cannot be operated around a curve. 

The labor of the top man is also avoided by a self-dumping bucket, 
observed at the Blackmon Mine, South Carolina. As shown in the 
drawing, PI. X, this is an ordinary bucket fitted with guide wheels. 
The back wheels are caught by a latch at the dumping-place and it 
turns over when the rope is slacked oflF. Then the bucket is raised, 
the latch is withdrawn by the engineer and the bucket lowered. 
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DESCRIPTIONS OF ORE DEPOSITS AND MINES. 

In the following pages are given descriptions of the gold mines and 
ore deposits examined during 1906. Where these are thoroughly 
described in Bulletins 3 and 10, and nothing new has been developed 
since the publication of those reports, no detailed description is given, 
and the reader is referred to these two bulletins. 

BOYLSTON MINE. 

This mine is situated on the southeastern slope of Forge Moun- 
tain, on the waters of Boylston's Creek, 22 miles south of Asheville 
and 12 miles west of Henderson viUe. The ore deposit and occur- 
rence are very fully described in Bulletin 3, pages .181-191. The four 
veins described in Bulletin 3 have not been continuously determined, 
except for some 2,500 feet on vein No. 2. Vein No. 1 was observed 
where it had been opened by a 15-foot incline, which show^s here 
about 30 inches of pretty sharply defined vein quartz on the north 
side, at the top of the shaft, with a pay streak 6 to 8 inches wide 
near the center. A short distance each way the lens is smaller, and 
a 40-foot vertical shaft on the hillside just above was stopped at 
water-level without having cut anything of value. 

This mine is still in the prospect stage, and much more work must * 
be done to prove that the ore-shoots are continuous enough to be 
mined profitably at greater depth. There are a great many springs 
along the side of the mountain, and the water-level seems to be un- 
usually close to the surface. 

MINES NBAE HARTLAND. 

At Hartland, Burke County, begins a long series of mines which 
have been opened along a diabase dike, partially altered to serpentine, 
which is described in Bulletin 3, page 176. Close to Hartland is the 
Hercules Mine, owned by Robert Orr and others. On this property 
there are about twenty distinct veins, from a few inches up to a foot 
or two wide, but these are 30 feet or more from each other, so 
that they cannot be worked together. There are a great many small 
shafts that have been sunk at different places on these veins, and 
eight of them are 60 to 70 feet deep, reaching water-level. The ore 
taken from this lower depth shows a little chalcopyrite, galena and 
very fine-grained pyrite. It looks as though the ore could be very 
easily concentrated — ^probably six or eight into one. 
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The old McKenzie is next on the line and was worked by the Blue 
Eidge Mining and Milling Company, which installed a steam hoist- 
ing pump and sunk a rather large vertical shaft to a depth of 68 feet 
on the hill near a road. It also erected a 5-stamp Mecklenburg 
mill in the hollow near the vein. Although considerable money has 
been spent on this property, the work has not demonstrated its actual 
value. It would seem that the property could have been proved up 
quicker and more economically by ah adit along the vein. There is 
a number of small quartz seams or veins that are rich in gold, and 
saprolites carrying small amounts of gold. 

The next mine is the Paxhill Mine, which was prospected in 1905 
by a miner from Montana ; but, according to his report, he was unable 
to find sufficient ore in the vein to make profitable mining. 

At the Johns River is the Baker Hill Mine, which for the past 
year and a half has been under the direction of Capt. Eugene Mayne. 
The so-called main vein is along the crest of the hill, and the com- 
pany owns it for a little over 2,000 feet. The principal shaft, shows 
the vein 18 inches wide at the top and 5 feet at a depth of about 110 
feet. It is a very hard quartz, somewhat fractured, and coated with 
a good deal of stolzite and pyromorphite. In mining, the different 
sorts of ore were kept separate and tested in the McKenzie mill. 
The No. 2 shaft was 42 feet deep and is near the serpentine dike. 
Near the surface this showed seven small, nearly vertical seams of 
quartz, which united near the bottom of the shaft to form a body 
2 feet thick. On the east side of the hill are thirteen small shafts 
or pits, about 80 feet ai)art, which have bei^n sunk on a hard, white, 
solid quartz vein, almost uniformly one foot thick. 

At the bottom of Baker Gulch, opposite the No. 1 shaft, is a 
4 X 6-foot cross-cut tunnel, which is being driven to cut the vein 
exposed in No. 1 shaft. It is now (August, 1906) in 210 feet and 
wall cut the No. 1 shaft at 315 feet and at a depth of 140 feet. At 
the mouth of Baker Branch, on the Johns Kiver, is a 40 hors(^-power 
locomotive boiler, supplying water to a 7-inch line for hydraulicking 
in the bed of the creek of the old workings. The hydraulicking was 
unsuccessful on account of the irregular grade of the sluices and 
other work done before the coming of Captain Mayne; but it will be 
taken up again under Captain Mayne's supervision. 

The property, while largely a prospect, offers possibilities that 
make it worthy of further development work. 
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SHUFOBD MINE. 

This mine, which is owned by the Catawba Mining Company, is 
described on page 21. Before the installation of the Modem Pul- 
verizing and Concentrating Machine at this mine, considerable work 
had been attempted by straight hydraulicking, but failed because it 
was impossible to save the gold. From the old cut, which was ap- 
proximately 200 by 600 feet and 10 to 20 feet deep, a deep outlet 
sluice was dug to a splendid settling pond about half a mile away. 
With, however, the introduction of the modem washer, they have 
been able to save the gold at a profit! 

BEAVER DAM MINE. 

A recent attempt was made to mine this old placer by the Modern 
Pulverizing and Concentrating Machine, since previous operators 
had been troubled by clay-balls when they attempted to hydraulic it. 
At the time of the investigation the plant was shut down and partly 
dismantled. Mr. William Griffiths, of Scranton, Pa., the engineer 
who was in charge, stated that for some unknown reason the machine 
failed to save enough gold to pay expenses. 

DEEP RIVER MINE. 

The Deep Eiver Mine is about 4 miles northeast of High Point. 
It was abandoned early in 1905 by the Coronora Mining Company 
and bought at sheriff's sale by Johnson R. Redding, a furniture man 
of High Point. Information was obtained from Mr. J. A. Allred, 
who was surface foreman and practically superintendent. The main 
shaft is 200 feet deep, and at the 80-foot level there is a cross-cut 44 
feet long (to the west) to the vein, and then a drift 200 feet north 
to the old shaft, and another 30 feet to the south. This level shows 
a thin streak of oxidized ore, *^brown ore,'' and a 5-foot vein of slaty 
quartz, with some pyrite. At 100 feet there is a 20-foot cross-cut to 
the vein which dips at about 45°. On this level is a drift 230 feet 
to the north ; at about 150 feet the shaft cuts the vein and shows 12 
feet of quartz, with pyrite and chalcopyrite. The last company never 
unwatered the part below this. The quartz is said to have been 
worth about $10 a ton and to have yielded concentrates worth $40 to 
$60 a ton, which were shipped. They shipped some rich sulphide 
ore that assayed $30. On the 100-foot level, in the early days, there 
was a 5-foot body of oxide ore on the 100-foot level that went $200 
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a tx)n, but this was quickly exhausted. The Coronora Company 
mined the sulphide ore left besides this, which was amalgamated and 
concentrated. The thickness varied from 18 inches to 12 feet and 
averaged something like 8 feet. It yielded $5 to $6 a ton in gold 
and 2 to 3 per cent, copper. There is said to be good ore at the ends 
of the drift. The ore on the dump is hard quartz, with chalcopyrite 
and limonite and some muscovite. The country rock is a very mica- 
ceous schist. 

There is a second vein on the Deep River land some thousand feet 
north of the first. There is a caved-in inclined shaft, said to show a 
vein dipping 45^^, which increased from 8 inches at the top to 5 feet 
at a depth of 45 feet. 

THE IIKUI POINT MINE. 

This is 2 miles southwest of tovni and shows a bold outcrop of a 
lenticular mass of bull quartz over 10 feet thick at the center and 
dipping 45°. Quite a little work has been done, but, except a little 
picked ore showing chalcopyrite and limonite, the dumps look very 
barren. The last work, 20 months ago, showed that this ore would 
not pay the bare milling expenses. 

FENTIIESS MINE. 

The Fentress Mine, situated about 9 miles south of Greensboro, has 
recently been reopened by the Century Dev(»lopment Company, of 
New York, under the direction of Paul J. Paulson, Ph. D., Leipsig. 
At the time the mine was visited they were milling profitably an old 
dump of copper slag for gold. The vein consists of a number of 
stringers in altered and decomposed granite, and not a solid vein. 
The stuUed material is probably the granite, etc., from between the 
stringers ; but since it w^as w^orked in the early days for cop}>er only, 
there may be good gold values. The workings to the south from the 
neW' shaft show a fissure that is very narrow in places, and the best 
part has been stoped out, as shown, but there are some good-looking 
bunches of quartz and siderite left. At the time of my visit some 
miners w^ere working to the north of the new incline, following a 
very small fissure of quartz in the foot- wall. In the lower levels the 
values are chiefly in pyrites, and there is almost no copper. There 
is one 3-inch streak which Dr. Paulson says assays 5 ounces per ton 
($100 in gold). Dr. Paulson is a very careful and conservative 
manager, and the work is being well done. See Plate XI. 
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a ton, but this was quickly exhausted. The Coronora Company 
mined the sulphide ore left besides this, which was amalgamated and 
concentrated. The thickness varied from 18 inches to 12 feet and 
averaged something like 8 feet. It yielded $5 to $6 a ton in gold 
and 2 to 3 per cent, copper. There is said to be good ore at the ends 
of the drift The ore on the dump is hard quartz, with chalcopyrite 
and limonite and some muscovite^ The country rock is a very mica- 
ceous schist. 

There is a second vein on the Deep River land some thousand feet 
north of the first. There is a caved-in inclined shaft, said to show a 
vein dipping 45°, which increased from 8 inches at the top to 5 feet 
at a depth of 45 feet. 

THE HIGH POI^^T MINE. 

This is 2 miles southwest of town and shows a bold outcrop of a 
lenticular mass of bull quartz over 10 feet thick at the center and 
dipping 45°. Quite a little work has been done, but, except a little 
picked ore showing chalcopyrite and limonite, the dumps look very 
barren. The last work, 20 months ago, showed that this ore would 
not pay the bare milling expenses. 

FENTRESS MINE. 

The Fentress Mine, situated about 9 miles south of Greensboro, has 
recently been reopened by the Century Development Company, of 
New York, under the direction of Paul J. Paulson, Ph. D., Leipsig. 
At the time the mine was visited they were milling profitably an old 
dump of copper slag for gold. The vein consists of a number of 
stringers in altered and decomposed granite, and not a solid vein. 
The stulled material is probably the granite, etc., from between the 
stringers ; but since it was worked in the early days for copper only, 
there may be good gold values. The workings to the south from the 
new shaft show a fissure that is very narrow in places, and the best 
part has been stoped out, as shown, but there are some good-looking 
bunches of quartz and siderite left. At the time of my visit some 
miners were working to the north of the new incline, following a 
very small fissure of quartz in the foot-wall. In the lower levels the 
values are chiefly in pyrites, and there is almost no copper. There 
is one 3-inch streak which Dr. Paulson says assays 5 ounces per ton 
($100 in gold). Dr. Paulson is a very careful and conservative 
manager, and the work is being well done. See Plate XI. 
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They will crush the ore in the lO-stamp (840 pounds) mill, amal- 
gamate the free gold and concentrate; reject the tailings, leach the 
copper from the concentrates (estimated at 7 per cent) by a 2 per 
cent, solution of ammonia (NH*), by a method of Dr. Paulson. The 
tailings from the copper treatment will then be cyanided for gold. 
The tests for this were not complete and he did not know what 
strength would be used. The unusually strong % per cent solution 
gave an extraction between 98 and 99 per cent 

Mr. J. M. Hendrick and associates, of Greensboro, have just in- 
corporated the Twin Edwards Copper Company, to wind up the 
estate of A. L. Gilmer. The mine had been worked a little before 
the war, and the first payment on an $80,000 sale was made just 
before the war stopped all operations. No work has since been done. 

Mr. Jones, now of the lola Mine, and associates, spent some little 
money opening the Palachian gold and copper mine, some 10 miles 
from Greensboro. Very little was found and the mine was abandoned 
early in 1906. 

EMMONS MINE. 

At Cid the Hercules Mining Company is working the old Emmons 
Mine, under the direction of Mr. W. Cockreham, a Joplin miner. 
The longitudinal 9ection of the workings up to July, 1906, is shown 
on the accompanying map (PI. XII). The vein is as described in 
Bulletin No. 3, page 60. Mr. Cockreham has deepened the. shaft 
and driven the bottom level, and has put up a raise to connect with 
the other shaft. He is getting ready to drive a level below, and so he 
is developing a little faster than he is stoping, in anticipation of run- 
ning the mill twenty-four hours per day. 

The vein is parallel to the slates and consists of irregular stringers 
of quartz, often cutting into or surrounding masses of slate. These 
carry considerable chalcopyrite and pyrite, sometimes mostly one, 
and sometimes the other. The included and adjoining slates are also 
mineralized, but there is usually but little chalcopyrite outside the 
last ribbon of quartz, but sometimes there is very little quartz in the 
vein. Mr. Cockreham thinks that the gold follows the quartz. There 
is no selvage along the walls, and at least one of them is very irr^u- 
lar. The ore is generally 2 to 3 feet thick, but in one place it is 12 
feet, and the vein is often very narrow. There is no ore south of the 
main shaft, and the richest shoot is the one that has been continuously 
stoped, just north of the main shaft. The widest one is just beyond 
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the north or No. 2 shaft, and there is a very long body of ore on the 
200-foot level, reaching nearly from shaft to shaft. There is ore itt 
the No. 2 shaft to within 30 feet of its bottom, where it beooniM 
lean and quartzy. Most of the 275-foot level is barren beyond tibe 
main shoots, although there is some ore in the upper part of the up- 
raise. On this level the main shoot is not quite so long or so wide^ 
but is a little higher grade. In the breast of this level there is a little 
ore in quartz, and Mr. Cockreham will continue this drift as soon tt 
the No. 2 shaft is holed through. The ore, mined chiefly from the 
good shoot, runs from 3 to 4 per cent, copper. The No. 3 shaft is 
170 feet deep, on a sharply defined 30-inch quartz vein, some 800 
feet in the hanging wall. There is almost no drifting, but Mr. Cock- 
reham thinks the vein is a good, strong one, and is anxious to drift 
in search of ore shoots. The same company also owns the Cid Mine^ 
apparently the northern extension of the No. 3 vein. There is an 
inclined shaft 110 feet deep. On the dump there is milky quartz^ 
containing a good deal of chalcopyrite and bornite. Mr. Cockreham 
says the vein is 29 to 30 inches wide, and he will develop it as socm 
as he has a little money ahead from work on the Emmons Mine. At. 
a depth of 50 feet is an old diagonal drift, driven in search of gold. 
Although the shaft is 12 x 6 feet, there has been but 40 feet of drift- 
ing on the vein. 

In the Emmons Mine all the ore is mined by underhand stoping, 
blasting the ore to a chute at the foot of the winze, so that all the 
waste, which must be broken where the vein is narrow, has to be 
hoisted, and the rather shelly roof must be supported by thickly placed 
stulls. This is done because the fanners who are employed as miners 
cannot drill uppers. Where the rock is hard, they have the good 
arrangement of two strikers for one man turning the drill. On the 
200-foot level in the old overhand stopes the ore was allowed to drop 
to the floor of the level and then shoveled into cars, instead of the 
better system of chutes and lagged stulls to support the waste. The 
mine is equipped with a Cornish pump, except for the lowest lift, 
from which the water is taken by a steam sinking-pump. The mine 
is not very wet. Mr. Cockreham has installed a Michigan skip, 
ojK^rating in the 48^ shaft, with a special car for lowering the men. 
They have a 10-drill air compressor, and generally use air-drills, but 
are now doing all of the work by hand, on account of the price of 
cord-wood. Mr. Cockreham is burning coal, which now costs $4 per 
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ton delivered at the mine, and so is more independent of tbe cord- 
wood supply. At tbe top of the shaft all of the ore is washed with 
a hose and the pieces of slate picked out. 

At the mine is a fine blast-furnace smelter and accessories which 
have never been used. Afterwards they put in a 10-stamp concen- 
trating mill, with two Wijfley tables. (PI. XIIl, A.) Mr. Cockre- 
ham has ordered classifiers and more Wilfleys, so that be can separate 
fine ore from tbe middlings, reconcentrate and regrind the middlings. 
Wben this is done be will run the mill two shifts and take samples of 
ore and tailings. The concentrates bave been shipped to W. E. C. 
Eustis, of Korfolk, but he will send tbe next lot to tbe Nicholas Chemi- 
cal Company, Laurel Hill, I>. I. A representative carload of concen- 
trates gave smelter returns: 7.7 per cent copper, 1.27 ounces silver 
per ton, and 0.10 ounce gold per ton, for which they paid $31 per ton, 
and charged $12.80 a ton for smelting and sampling. A carload of 
selected ore from the mine went 9.2 per cent, copper, 2.6 ounces sil- 
ver per ton, and 0.06 ounce gold per ton. Drifts cost from $5 to $6 
per foot when driven by hand on contract, the company furniabing 
powder and tools, and only $2.50 per foot when driven by machines, 
when the company furnishes air and tools only, contractor furnishing 
powder, etc. Winzes cost $5 per foot under the same conditions. 



Tbe old Lafflin Mine, near Cox, Kandolph County, 41/^ miles 
east of Cid, is being worked by the Empire Mining Company, 
under the super intendeney of Mr. O. K. McCutcheon. The 
property was thoroughly sampled in cross-cut trenches, etc., by Mr. 
McCutcheon and Mr. Gaiford, who worked for 14 days wilh two 
assistants and made careful pan assays. This work sbowej that 
gold occurs in two belts, about 200 feet wide, and a bnlf mile long. 
These consist of argillaceous slates full of caste of pyrite (]uite uni- 
formly distributed along tbe bedding plane. Tbej' tlo not seem to be 
at all silieified, although the one on the southeast is limited on the 
north side by hard quartz and siliceous slate veins ; and an old tun- 
nel on the other one cut a sharp quartz vein carrying about $8 in gold 
per ton. At tbe north end of tbe southeast one is a lot of obi open 
cuts, one of which shows a sharply defined 8-inch stringer of bull 
quartz. There are several tunnels in this old Kern Hill which show 
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the slates to be soft to a depth of several feet. At the north end 
of the other lead is a large, open cut, some 75 feet across, and 
formerly 50 feet deep, but now partly filled. This was opened by 
a tunnel from below and contained $6 or $7 ore. The northeast 
comer of this contains some very irregular workings which followed 
rich ore, now all worked out. At the present level is a tunnel some 
hundred feet long. A cross-cut from the left of this cuts the hard 
vein already mentioned; one to the right, some 50 feet long, does 
not cut through the slates which all the way pan $1.50 per ton. Be- 
low the hill, at the side of a little gulley, is another deep cut which 
shows that the zone is some 200 feet wide. These all show that the 
slate is soft to a depth of 50 feet or more, though not so soft as on 
Kern Hill. 

The company has installed one double unit of M. P. & C. machines 
at the southwest end of this southeast body (opposite the large open 
cut), as described on page 22. 

Mr. O. K. McCutcheon, of tlie Empire Mining Company, is talk- 
ing of installing M. P. & C. machines on the old Belt tract of 229 
acres, parallel to the Empire Mine, on the north. He claims a half- 
mile zone of ore worth $2 per ton, but there are some portions of 
the area for a distance of half a mile where I failed to get any colors 
at all in panning samples of the soft rock from the bottom of a 
couple of long cross-cut trenches. At the southwest end the old 
workings are more extensive and the dumps show a little gold in the 
pan. 

SAWYER MINE. 

This mine is 5 miles west of Sophia, but is best reached by team 
from Ashboro or High Point. W. J. Kerr, E. M., Lehigh '81, is 
general manager, and R. I. Dickens, superintendent. The country 
rock is a glistening sericitic quartz schist. The accompanying sketch, 
PI. XTV, illustrates the vein. The ^liller vein is simply a more sili- 
ceous and enriched zone on the hanging wall side of a dark granitic 
porphyry (diabase), from which it is separated by a darker zone of 
schist forming a sharply defined wall of the vein. There is no hang- 
ing wall, but simply a diminution of the mineralization of the lima- 
nite. The mineralized part of the zone is 6 to 50 feet thick and will 
probably average 15 feet for the whole length. Careful sampling 
by Mr. Kerr gave an average value for the hard rock of $6.10 per ton 
in gold. There is a recent vertical shaft, 150 feet deep, cutting the 




GICAL AND ECONOMIC SURVEY. 



pr.ATE XIII. 




Kmuu.ns MrsE. LiAviDSON County. K. V. 




CONCEXTKATINO Mfl.L. GOI.D [1]L[, COPPEB MiSE. Rl>' 



MINING INDUSTRY. 43 

vein at 100 feet, and the trap dike at 110 to 120 feet At the 100- 
foot level are drifts 40 feet each way. The sulphides begin at a 
depth of 80 feet and concentrate so well that the tailings only carry 
about 20 cents per ton, although the pyrites is very fine-grained, say 
60 mesh, and occurs in little bunches or specks. In the wall rock it 
occurs in cubes up to one inch on a side. The hard granitic-looking 
rock from the shaft slacks in the air. This vein was opened for a 
mile and a half along the outcrop before the war. Near the main 
shaft are some new workings ; one quite extensive new open cut carries 
specimens showing visible gold in considerable quantities. A sample 
was taken along 4 feet, which gave in assaying a value of $14 per ton. 
This is soft sericite. At other places the vein is hard laminated 
quartz like the ore bodies in the Russell Mine. Across one opening, 
22 feet wide, there is a very careful sample groove which shows how 
carefully the mine was sampled. Most of the old workings are caved 
or full of water and were not examined. The Davis vein is a 1200- 
foot loop separated from the main vein by a 240-foot horse including 
the dike. Where the two unite at the northeast end is a body of $6 ore 
32 feet wide. The supposed junction at the southwest end has not 
been found. At the tramway cut the vein shows 11 feet heavily 
stained with limonite which repeated assays have shown to average 
$4.20 per ton. There is a shaft just west of this cut with a tunnel 
along a cross vein, but that ore was not much richer. 

The soil in the space between the Miller and Davis veins was found 
to average $1.69 a ton by careful sampling in small test pits. This 
will be worked first in the M. P. & C. machine as described on page 
25. The Sulphur vein is parallel to the Miller some 600 feet south- 
east. Near the old mill it has been opened to a depth of 60 feet and 
stoped to the surface for a length of 100 feet. At the surface the 
vein has a width of 22 feet, of which the richer 6 feet only are 
stoped. This averaged about $9.20 a ton and gave 50 per cent con- 
centrates, chiefly pyrite. The average of about 75 samples of the 
leaner 16 feet was $2.80. Where a small road crosses the vein some 
distance from the stope it shows 7 feet worth $0.80 to $1.20. Across 
the main road are old workings on the Sulphur vein 6 feet wide, about 
150 feet long and 30 feet at the deepest place. These workings were 
based on some rich limonite and there is said to be still a 6-inch streak 
of limonite in the bottom worth about $100 a ton. 
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The Brummel Hill workings, which may be on an extension of the 
Sulphur vein, but probably are not, were worked extensively by a 
number of small owners operating Chillian mills on the creek below. 
Some of the shafts are very deep but are full of water except during 
dry spells. For 450 feet next to the creek the zone of irregular 
workings is about 40 feet wide, but the bodies are somewhat irregular 
and walls are only shown by the disappearance of the gold. In 
places both the vein and the country rock are very hard and siliceous, 
resembling quartzite. At the far end of this wide zone is a large 
open cut next to a trap cross-dike; 100 tons taken from this gave 
$2.50 per ton on the plates. The vein dips nearly 45° and the old 
Pace workings on the high hill beyond arc, therefore, considerably 
out of line and may even be on a separate vein. Here there is a 
6-foot vein which carries $9 ore for intervals of about a half-mile to 
the northeast. There is a numlier of trap dikes cutting across the 
country as well as parallel. 

At the time the property was visited the company was installing an 
M. P. & C. machine to work the soil, disintegrated rock, etc., and 
later the hard rock, after crushing it by rolls. If this work succeeds 
on the soft sericite rocks they will test the wide, hard rock on Brum- 
mel Hill. 

REDDING MINE. 

This mine is 5 miles east of Ashboro, on the road to Cedar Falls. 
It is being worked by Mr. H. C. Robertson, R. F. D. No. 2, Randle- 
man. Since March Ist, 1906, he has been opening up an old shaft 
in the creek bottom, and sinking on a y^. ^^ 6-inch white quartz seam, 
carrying a little chalcopyrite and a few coarse nuggets of gold. 

The country rock has the appearance of a black quartz porphyry, but 
is somewhat laminated and is probably a gneiss. It is cut in all di- 
rections by these very thin seams of nuggety quartz. The two miles 
of creek to Deep River were very rich in coarse placer gold, all 
derived from this small basin at the head. The shaft in the bed of 
the creek is down 55 feet and they are following a wide place on the 
stringer with a drift some 10 feet long (August, 1906). The vein 
in the breast is still 6 inches wide and looking good. The rock is 
extremely hard and progress is slow, although five men are employed. 
At the time of the visit the shaft was full of water from a recent 
cloud-burst. 
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COL. A. c. McAllister's property. 

Col. McAllister owns the Davis Hill Mine of 135 acres, 6 miles 
from Ashboro, containing half a mile of an auriferous belt. One of 
these shows a 60-foot zone of pretty hard oxidized slates with many 
lenses (18 inches by 10 feet or less) of coarser schist containing 
limonite cubes. This was prospected before the war at the top of 
a 75-foot hill by means of an open pit about 20 feet across and 30 
feet deep with nearly vertical sides. Here, in places, the zone is very 
soft and sometimes sandy and also contains a good deal of white, 
vitreous quartz in large masses, speckled with mica. Within the 
year an unsuccessful attempt was made to hydraulic this. They have 
sampled only the limonite-bearing lenses, which are supposed to run 
$3 to $4 per ton. It is doubtful if the whole zone will average over 
$1.50 per ton. Across a little branch is a 30-foot cross-cut trench 
4 to 6 feet deep in the slates, which are nearly as soft as clay. This 
all pans some gold. The main zone connects with old workings on 
other property to the south, where it is said to be richer. 

ALRED MINE (OLD BURNS). 

This mine is owned by Mr. Harlan Page and no examination of 
the property was permitted. The unexplored north part of the 
property is now owned by the Sandy Creek Mining Company, 516 
Pennsylvania Building, Philadelphia, Pa. The mining will be di- 
rected by Dr. E. Fahrig, Betz Building, Philadelphia. The pre- 
liminary prospecting has been done by digging trenches 6 feet deep 
and panning them. It is stated that all of the surface ground pans 
30 to 40 colors to the pan, but that it is seldom that anything is ob- 
tained below a depth of 3 feet. One pan full of decomposed rock 
(clay) is taken from each end of each 20-foot trench at the bottom 
and another from the center, the colors are counted and the results 
reckoned as the average of the cut. 

In the schists are zones of harder rock carrying limonite cubes, 
etc., and it is reported that these carry values, although the rest of the 
country rock did not. Most of the trenches are between these zones 
of harder rock. A mill has been erected to treat 50 tons of ore in ten 
hours. It contains a crusher (Blake) and a high gravity dryer, 
and a Kent mill for fine grinding. The ore will then be wet again 
and washed in a Fahrig washer. 
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than $1 a ton, but this shows occasional rich spots and cannot well be 
left. In the more quartzose parts there are some rich shoots or lenses 
50 to 100 feet across of as high grade as $14 to $16 per ton. 

During the development work, ore from the various drifts and 
cross-cuts was tested in the old McMakin mill of 10-stamps with 
chlorination annex. Tests made of 4,950 tons gave per ton of ore: 
Free gold $0.51 to $38.75, average $4.52; gold in concentrates per 
ton of ore $0.10 to $0.83, average $0.34; gold in tailings per ton of 
ore $0.31 to $2.75, average $0.83. The ore yielded from 1.83 to 
12.87 per cent, of concentrates which had an average value of only 
$4.17 per ton. Chlorinating the concentrates gave an average gold 
recovery from them of $3.33 per ton and a loss in the tailings of 
$0.84. The amount of gold amalgamated was 79.44 per cent., while 
that recovered from the concentrates was only 4.78 per cent, of the 
total value of the ore. They will, therefore, not bother with con- 
centration, but merely save as much gold as possible by amalgamation. 
Cyaniding has not been investigated as yet, but will hardly pay on 
tailings which will be so low grade. 

There was a special report for each mill test, naming the place 
from which the ore was taken, and all details. By careful sampling 
in the mine they have figured that the ore will give an average recovery 
of $2.50 per ton, but in the same proportion as that tested. On 
the basis of 1,000 tons per day, Mr. Parker expects to mine the 
ore for $1.03 per ton, transport it to the mill for $0.12, and mill it 
for $0.26, total expense $1.42 per ton, showing an expected profit 
of a little over $1 per ton. Of course this involves equipment for 
electric hoist and haulage plant, etc. They will use double deck 
cages since the slaty ore is expected to give trouble in loading skips. 
It was Mr. Hambley's intention to push the development work only 
fast enough to keep a half million tons of ore blocked out He states 
that the vein can be followed on the surface for a distance of 2 
miles, but it is very probable that there are a good many barren 
spots along this length, and at the north end at the old Isenhour work- 
ings there seems to have been a number of small, richer deposits 
pretty badly scattered. The whole mine was quite dry, especially at 
depth. Mr. Hambley and others said that the Isenhour yein was 9 
feet thick and of good grade, and it is over 6,000 feet from the other 
workings. At the mine all the high-head frames and machinery are 
carefully housed in and everything in fine shape. The company also 
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ex]K^ets to take 50 tons a day from the Reimer Mine, 6 miles south- 
east of Salisbury. The mine was fnll of water at the time, and the 
mill burned down, so it was not visited. Mr. Parker reported the 
vein to average 3% feet thick and worth $7.50 per ton. He estimated 
that it could be mined, hauled to the mill and treated for less than. 
$4.50 per ton. This agrees with the account given in Bulletin Xo. 3. 

GOLD HILL COPPER MINE. 

This mine, owned by the Gold Hill Copper Company, is located 
at Gold Hill, Rowan County. In the spring of 1900 the company's 
Earnhardt shaft-house and the Eames mill burned down, and at the 
time the property was visited, mining was being done through the 
Randolph shaft, with some stoping on the Big Sulphur and Texas ore 
shoots. On the 800 feet level a cross-cut was driven for a distance 
of about 400 feet, w^here it encountered some very rich ore, assayings 
according to the superintendent, as high as $750 per ton. This mine 
has been carefully examined by the State Geologist and ^Ir. F. B. 
Laney, and the results of the investigation will be published as part 
of the report on the Copper Deposits of Xorth Carolina. The mill 
is sho\ra in Plate XIII, B. The old workings have been described 
in detail in lUiUetin Xo. 3, pages 87 and 88. 

UNION COPPER MINE. 

This mine, which is at Gold Hill, Rowan County, is now in charge 
of Mr. H. L. Griswold as superintendent, who is an expert Colorado 
minor. The main shaft has reached a dc^pth of f>00 feet, with eight 
lievels. On the lowest level ilr. Griswold says the deposit was 
irregular and somewhat broken, so he has stopj>e(l sinking, but is 
exploring laterally pretty vigorously and stoping out the ore left on 
the upper levels. This particular mine was l)asod upon a quartz lens, 
apparently replacing the slates, and below a large open cut. The 
quartz is mainly white, but contains black and grey streaks, appa- 
rently remains of the original slates. It carries a good deal of chal- 
copyrite, less pyrit<^, very little galena, and occasional bits of horn- 
blende. The apparently unaltered ore, as ship^xid after some hand- 
sorting, ca^-ries about 4 per cent. co])[)er, 2 or 3 ounces per ton of 
silver, and $3 per ton in gold. Just Ix^low the water-level it is very 
soft, seems to be talcy or clayey, and carries up to 8 per cent, copper. 
The ore bo<lv seems to be at the intersection of two small veins and 
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southwest of a 4 to 6 inch trap-dike cutting across the slates. Both 
of the veins seem to strike a little more east than the slates, and 
break through zigzag. They are wider where the vein is parallel to 
the country rock. On the third level Mr. Griswold is following one 
of the veins, which is a clearly defined streak, 6 to 30 inches wide, 
toward the No. 4 shaft. He plans to do some exploring on various 
other veins as soon as he can obtain his company's consent to the leas- 
ing system. 

The main ore body at the first sublevol is 130 feet long and 40 feet 
wide. Just below the fifth level it is about 100 feet long and some- 
thing more than 15 feet wide in the middle, and the walls have not yet 
been reached. The accompanying longitudinal section, PI. XV, shows 
the general situation. Under Mr. Ne\^Tnan's management the richer 
part of this was stoped out, including two chimneys above the first 
level. Mr. Griswold is now mining the leavings, as outlined else- 
where (page 27), blasting the ore off the sides of the old, strong 
stopes, but leaving sufficient pillars for safety and being more careful 
to protect the men in the bottom of the stope from falling rocks. He 
is working out the soft ore above by square sets. On the third level, 
as shown in the map, a very nice body of chalcopyrite was found on 
the northwest vein adjoining the small trap-dike. This body did not 
extend upwards any distance, but Mr. Griswold hopes that it will go 
down. This side vein is notable for carrying considerable calcite and 
more than the usual quantity of gold, and he is drifting along it to 
the north. At the time of the visit, there was from 18 to 24 inches 
of good-looking quartz, with pyrite and chalcopyrite between clay 
slips. iNTear the dike there was a smooth face across the vein, cutting 
off the good body of chalcopyrite, which was 8 feet wide and 15 feet 
long, but reached only 10 feet above the floor. On the other side of 
the dike there was 10 feet of low-grade ore which had not been stoped 
out. This same narrow vein shows a good honeycombed outcrop in 
the same relative position. In driving this drift Mr. Griswold will 
eross-cut at intervals to test for a continuation of the main vein and a 
little branch extending from this small bunch of good ore on the 
other side of the main part of the feeder. The ore is at present sold 
to the Tennessee Copper Company, which desires the quartz in it for 
fluxing purposes. Since this market is uncertain, the management is 
cautious in exploring for new^ ore bodies. 

4 
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The old concentrating mill, with rolls, Bartlett and Wilfley tables, 
was not a success under the local labor conditions, and it and the 
local smelter are in ruins. 

The drifts cost about $8 per foot, including the exJ)en>^:» of com- 
pressing air. 

BARKINGER MI^'K. 

The Barringer Mine, which is located in Stanly County, 4 miles 
southeast of Grold Hill, is noted for the enormously rich ore that it 
has occasionally furnished. Some specimens from a 3-inch seam 
seemed to be 50 per cent. gold. This wonderfully rich ore came from 
a small shoot that was encountered near the surface, and extended 
nearly to the 153-foot level. See Plate XVI. It has been esti- 
mated that $100,000 was taken from this shoot. A great deal of 
work was- done in trying to find a continuation of this rich shoot, or 
another, but nothing of a similar character was encountered, and the 
mine was abandoned. The vein itself was rather wide, but the rich 
streak was extremely narrow. An idea of the difference in value of 
the two parts of the rich vein can be gained from the following assays : 
Gold, $2.07 ; $5.17 ; $5.17 ; $346.23 ; $510. 

A general idea of the underground workings of this mine is shown 
in the longitudinal section, Plate XVI. 

One peculiarity of the gangue found in this vein is the occurrence 
of a large amount of calcite. 

lOLA MIXE. 

This mine, which is owmed by the lola !ilining Company, is 3 
miles from Troy, the co.unty-seat. The workings of this mine are 
shown on the map (PL XVII). The vein dips about 45° to the south- 
east and is parallel to the slates, striking X. 55° E. There are places 
showing 8 feet thickness of soft, white, ^*sugarv" quartz, bearing 
$30 per ton in gold, and other places with merely a stringer of quartz. 
The main shoot is from 100 to 150 feet along the vein, and continues 
from the surface down to the lowest level, 320 feet on the incline, 
without diminution, although the values are probably a little lower 
grade. Besides this, there are also several smaller shoots, generally 
about 30 inches thick in the middle and something like 30 feet in 
diameter. Some of these are the same sugary quartz, without visible 
gold, and some are hard, vitreous quartz, with included bits of altered 
slate. Along the contacts with the included slate are found coarse 
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gold crystals (octahedrons), up to 14 ii^ch through. But this generally 
mills only $12 to $15 a ton. There is a great deal of the vein as yet 
unexplored, and one other vein was found under the trestle from the 
mine to the mill, and still another under the cyanide plant. These 
have not been touched. A recent very heavy rain flooded the mine to 
the old incline shaft, so the bottom level could not be reached. 

The mine was opened by an inclined shaft 6 by 10 feet in the clear 
to the 173-foot level. On account of its great size, it was then lost by 
its caving near the surface. It is now being worked by a shaft of the 
same size, vertical to the intersection of the vein at the 319-foot level, 
where it is turned on the incline, and was being sunk to open up a 
new level. Much of the ore was formerly removed by underhand 
stoping, without labor-saving appliances. Mr. Jones, the superin- 
tendent, has begun to work it more systematically, and expects to 
mine the $10 and $12 ore left in the upper parts. The ore is hoisted 
in a small bucket (holding about 1,000 pounds) and transferred to a 
20-stamp mill by a Hunt automatic railway. The ore is so soft 
that there is no trouble in milling it and saving about three-fourths 
of its value by plate amalgamation. The tailings are elevated and 
sluiced to the cyanide mill, described on page 29. There are no 
harmful substances in the ore whatever, since the vein seems to be 
thoroughly oxidized as low down as could be examined. In places 
2 feet or more of the slate on each side of the vein is also decomposed 
and stained red. 

MOXTGOMEBY MINE. 

The Montgomery Mine adjoins the lola on the north. Tlie 50-foot 
level from the old shaft has a drift south into tho lola ground, where 
it is said to show good values. It was inaccessible at the time of the 
visit. The 150 and 235 foot workings are shown on the accompany- 
ing sketch map (PI. XVIII). This shows that there are at least two 
distinct veins, although they are not very continuous and seem to be 
faulted in one place. On the 150-foot level the foot-wall vein near 
the shaft yielded considerable ore in the raise, reaching the 100-foot 
level, where it connects with the drift nearest the shaft. About half- 
way up, there is a subdrift with considerable stoping. The posi- 
tion of the small amount of quartz that could be seen is shown on the 
map by the dots nearest the old shaft. On the 100-foot level this 
drift extends 150 feet north, or 100 feet beyond this winze. South 
of the shaft it follows the vein all the way into the lola ground, and 
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is said to have yielded the best ore in the mine, and in the lola ground 
to show 3 feet to 18 inches of $30 ore. At the 100-foot level there 
is also the cross-cut 150 feet to the west, where it cuts the small 
stringer corresponding to the hanging-wall vein on the other levels. 
On these stringers there are drifts about 100 feet long. There is also 
a barren cross-cut 50 feet long to the east from the shaft. These 
workings were full of mud and not visited. The main cross-cut to 
the west on the 150-foot level seems to follow the fault plane. Where 
this cross-cut first cuts the hanging-wall vein a short drift to the south 
shows coarsely honeycombed quartz; where it strikes the other part 
of the vein it turns N. 62° E. for 60 feet, showing good ore all the 
way from 12 to 18 inches wide and dipping about 45° N. W. The 
235-foot level is the only one open from the new shaft. This shaft is 
6 X 10 feet in the clear. The hoist-way, 6x4 feet in the clear, is 
equipped with a fine cage for hoisting mine cars directly to the sur- 
face, with no rehandling. The ladder and pump-way is 6x51/^ feet 
in the clear. On one end it contains a 4-inch water column and steam 
and exhaust pipes for a large Cameron sinking^pump, as well as a 
31/2-inch compressed air line. On the other end are platforms or 
collars, each 12 feet, with nicely inclined ladders 16 feet long, reach- 
ing from one well above the other, so as to make a very convenient 
ladder-way. The shaft is timbered with 12 x 12 oak sets, 4 feet cen- 
ter to center, with 6 x 14-inch dividers and 12 x 12-inch posts ; 2 x 10- 
inch oak plank 8 feet long, spiked to the sets in 16 lines breaking 
joints, serve as hangers and guides for putting in the sets. Each 14 
to 20 sets is fitted with a 12x12 end-bearing piece notched into the 
solid rock to carry the timbers above it. 

The new shaft cuts the hanging-wall vein a short distance above the 
bottom, and after a short cross-cut the main drifts were driven along it, 
as shown on the map (PI. XVIII), 200 feet to the southwest and 300 
feet to the northeast. Except the last 20 feet, the southwest drift fol- 
lows the vein all the way. This is good-looking quartz, but very nar- 
row. From 20 to 50 feet the vein turns more nearly south and is 
stoped for a length of 25 feet, to a height of 20 feet. There are nearly 
3 feet of good-looking quartz, but it is separated by a good deal 
of country rock between the stringers of quartz. To the north there 
is also a little quartz all the way to the fault beyond the winze. 
Where the first cross-hatching is shown on the map is a nice little 
streak of ore 6 to 15 inches wide. There is also a little ore, appa- 
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rently of lower grade, near the bottom of the winze to the 150-foot 
level. There is said to be ore all the way up this winze, which con- 
nects with the small amount of ore shown on the 150-foot level. A 
little way beyond the winze the ore is thrown 27 feet almost due 
north by an apparent fault dipping 75° to the west. The last 63 feet 
is again along the usual course of the vein, N. 56° E., and shows 
from 18 to 30 inches of white, sugary quartz, resembling the best ore 
in the lola, and said to be worth $30 per ton. The mine makes a 
good deal of water, and at the time of the visit to the camp the lower 
level could only be entered for about an hour and a half aft€r it was 
pumped dry at noon. 

From the bottom of the new shaft is a drift southeast 135 feet long. 
At 46 feet from the end are the irregular drifts and cross-cuts shown. 
Right at the cross-cut it contained a few grains of coarse crystallized 
gold. The last body to the south has been stoped slightly and re- 
sembles the hard, glassy quartz of the lola Mine, which contains some 
gold next to included bits of yellow altered slate. 

On the Montgomery ground is another shaft, about 250 feet west 
of the main shaft, which was boarded up at the time of the visit, but 
shows a large dump of nothing but white, milky quartz, said to be of 
no valufe. There are other veins known, but no work has been done 
upon them. There is at present good ore in the northeast end of both 
the 150 and 235 foot levels, which may prove a rather continuous 
body upon further exploration. The mine is equipped with a stamp 
mill and a plant for cyaniding the tailings sand, which is shown m 
Plate VIII. The fine tailings, or slime, are not cyanided. They 
have a good shaft-house and hoist and air compressor, and seem to be 
very well equipped. 

GOLCONDA MINE. 

Next, north of the Montgomery Mine, is the Grolconda, owned 
chiefly by O. M. Allen, Jr., of 65 Cumberland Building, Washington. 
At the time of the visit the Carolina Mining Company had just lost 
its option by failure of pa^Tnent, after tearing up the main large 
vertical shaft and trestle to the mill and starting a three compartment 
incline, which was down only 70 feet The mine was full of water 
at the time of the visit and inaccessible. The incline is 4 x 13 feet 
in the clear, the ladder-way being 2 feet 10 inches wide and the hoist- 
ways 4 feet 9 inches, fitted with steel T rails, etc. The mine is now 
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in charge of Mr. John J. Bloom at Candor, who gave me information 
as to lower workings. 

In the vertical shaft 50 feet down are drifts 50 feet northeast mnd 
50 feet southwest and 90-foot drifts about 75 feet long each way. 
There is a 10-foot sump. These workings are said to show a 4-foot 
vein of ore worth from $4 to $100 a ton (probably nearer $4). It 
gave from $4 to $40 by free milling, averaging about $20. The 
last 301/2 tons milled yielded 15.1 ounce gold with tailings worth 
about $5 a ton, indicating a value of about $15 per ton. The slates 
on the foot-wall side seem to be mineralized for some distance, said 
to be for 50 feet. At 4 feet away from th(* vein a single assay gave 
a value of $2 per ton and pyrites show nearly to the surface in these 
slates. 

What is believed to be the same vein shows in another shaft across 
the creek about 250 feet N. 40° E. from the main shaft. A good 
deal of the dump has been hauled away, but what is left shows a good, 
red honeycombed quartz. At 50 feet down there are some folds 
and irregularities. About 150 feet northeast of this shaft the 
vein is cut off by a diabase dike, but it can be traced to the southwest 
past the Montgomery Company's property. The Golconda Company 
owns 150 acres of land containing about ^A mile of the strike of the 
vein. 

There is another 50-foot shaft on a narrow but supposedly richer 
vein 140 feet east of the main shaft, and it is possible that the slates 
contain more or less pyrites between the two, but no good exposures 
could be found. There are two other 50-foot shafts on supposed 4- 
foot veins west of the most developed vein, but they were somewhat 
caved and the dump seemed to be mixed with slate, etc., and they do 
not look so good as the other veins. 

The company has a fine little stamp-mill in good condition, a small 
saw mill, a comfortable oflBce and dwelling. Mr. Bloom thought the 
original company would begin work again as soon as it had the Caro- 
lina Company straightened out. Although the vein is probably not 
as regular and continuous as represented, the mine certainly looks like 
a very good prospect. 
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CABTBB MINE. 



This is owned by Sam Smitherman and others of Troy, N. C. 
It will be worked by Mr. W. T. Sawyer, now of Biscoe, N. C, for- 
merly of Lincoln, Neb. It is an old mine that has produced a good 
deal of high grade ore. Two shafts were sunk a couple of years ago 
by Smitherman and associates. From Mr. Sawyer's account it seems 
to be on a contact of gneiss and trap which is full of small 
stringers of quartz and has recently been faulted so that there is a 
rather large chimney of soft material. Mr. Sam Smitherman and 
Mr. Charles Armstrong, of Troy, st^te that most of the old gold was 
taken from the 65-foot level, from a nearly horizontal seam, which 
was stoped in an approximate circle 200 feet in diameter. There 
was also some working at 110 or 120 feet. Mr. Smitherman and 
his associates attempted to reach these old workings but got dis- 
couraged by heavy ground, etc., at 75 or 80 feet, although they did 
succeed in running a drift to the main stope on the 65-foot level. In 
one of the shafts, part of the way, they follo\^ed a seam from to 4 
or 6 inches wide, assaying $400 or $500 a ton. In drifting to the 
old workings they cut one streak from i/^ inch to 6 inches wide, as- 
saying $1,700 per ton. 

TROY MINE. 

This mine is 7 miles northwest of Troy, Montgomery County, 
and in July, 1906, a company of northern men, imder the direction 
of Mr. E. T. Gould, of Reading, Penn., b^an to operate it. 
The principal open cut, Xo. 2, is about 500 feet long, 2 to 10 feet 
deep and shows an ore-bearing zone 20 to 24 feet wide. It was made 
by recent hydraulicking with pumped water, but only a small amount 
of gold could be saved. The ore is a band of soft, thoroughly de- 
composed slates, either very fine sand, or, in other places, plastic clay. 
It shows some limonite cubes often an inch on the side and rich in 
gold. On the northwest side of this cut there is exposed a vein of 
hard, milky white, partially crystallized quartz. 

Across the creek in the same line as open cut No. 2 is the old 
Moore shaft, an old caved hole showing a narrow seam of more firm 
and siliceous slates. There are some trenches in the other direction 
from open cut No. 2, which show the ore-bearing zone to continue 
nearly to the property line and possibly beyond, this having been 
determined by panning tests. There is no visible difference between 
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the ore-bearing zone and the thoroughly decomposed rock on either 
side of it. There is another vein, exposed in a small hole 300 feet 
northwest of open cut No. 2, which is supposed to extend across 
the small branch to a deep shaft beyond, and following a more or less 
continuous line of white, milky quartz fragments to open cut No. 1. 
At the old shaft this is a rather firm siliceous, sericite slate, containing 
abimdant limonite cubes. At open cut No. 1 it is a little harder and 
looks like a dike of badly decomposed porphyry ^\'ith slaty cleavage. 
In the center of open cut No. 1 the ore was quite rich and a shaft 
sunk there produced a good deal of $30 ore ; this cut is not very large, 
but seems to show the upper part of a rounded ore body some 15 to 
20 feet wide and, as far as opened, 60 to 70 feet long. At one end it 
seems to have turned off into the porphyry. It is full of brownish, 
yellow streaks in whiter, pinkish clay, and the^e streaks pan very 
well. To develop it deeper a new shaft has been sunk in the hanging 
walls a short distance away. This was just cutting into hard pyritic 
sericite, at a depth of 70 feet, when it was stopped. There is a good 
little steam hoist with boiler, etc., and the shaft is not unnecessarily 
large. On the hilltop northwest of open cut No. 1 is a long trench 
which is estimated to carry from $0.75 to $1 a ton by pan tests, though 
no definite vein has yet been found. Still further northwest is an- 
other vein which outcrops about due west of open cut No. 1, but is 
there barren. Further southwest this vein crosses a little branch 
which has produced much coarse and nuggety placer gold. There is 
an 18-foot shaft on this vein near the bed of the creek, at which point 
the placer gold ceased. This shows sulphides practically to the top, 
with some quartz, some sericite and some black slates. It is sup- 
posed to be worth some $5 to $6 per ton. 

The first attempt at working the property was the hydraulicking of 
open cut No. 2 after a little exploratory work in open cut No. 1. It 
seems that this was not expected to pay, but merely used to uncover 
the vein, an extremely expensive method, however. Then the 70- 
foot shaft at open cut No. 1 was equipped and abandoned as soon as 
the M. P. & C. machine attracted attention. One double unit of 
these machines was installed at the small creek just below open cut 
No. 1. Water was pumped from the original placer pond and pump- 
ing station to a tank at the shaft house and used to sluice the ore 
through a trench from open cut No. 1 to the mill. The machines 
were not very intelligently managed and most of the gold from open 
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cut No. 1 is said to have run off in the tailings. At the time the 
property was visited they were hauling 100 tons over fearfully muddy 
roads from open cut No. 2 for testing, and were talking about install- 
ing an aerial tramway. Mr. Gould reports that they also failed to 
save the gold in this ore, although it panned very well. They are 
now installing a 50-ton experimental cyanide plaj^t since they have 
struck some fine ore in the bottom of an 18-foot shaft near the side of 
open cut No. 2. 

BUSSEL.L MINB. 

This mine is owned by the Whitney Company under the name of 
the Yadkin Consolidated Mining Company. It is described in 
detail in- Bulletin No. 3, page 74, and no work has been done since 
then. It is possible that the so-called veins or leads are pretty nearly 
isolated lenses in the slates, something like those at the Haile Qold 
Mine, South Carolina. If anything, the ore-bearing zone could be 
said to run across the slates, for the bodies worked are in a straight 
line, although conforming more or less to the trend of the slates. 

The Little lead dips at nearly 45° and has been extensively stoped 
for some 200 feet to an unknown depth and 3 or 4 feet wide. In 
continuation of the big cut there seems to be another large body of 
the silicified slates, possibly carrying values in other parts, but which 
are said to pan very little where exposed. There is some ore remain- 
ing in the end of the big cut, but at the shaft end the slates were 
quite barren until a depth of about 210 feet was reached, where they 
carried a g6od deal of pyrites and are said to have some value, al- 
though except for the pyrites they look just like the country slate. 
A great deal of work has been done on the Riggin Hill lead and there 
are extensive open cuts and caved stopes. To the north this seems 
to end abruptly. The Soliague lead seems to cross the Riggin Hill 
at a slight angle just before it crosses the little branch. On the 
other side of this branch there are some other workings apparently in 
continuation of the Soliague lead. The open cut shows a clear cross- 
section of a wide band of silicified slates. 

PARKER MINE. 

This mine is near New London, Stanly County, and has long been 
idle. It seems to consist of an area of a decomposed basic porphyry, 
probably diabase. In this mass is an indefinite network of quartz 
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veinletSy usually from y^ to 6 inches thick, and oocasionally forming: 
good sized masses at intersections, and so forth. The auriferous area 
is about one mile long and 600 to 700 feet wide. The rock is said 
to be pretty soft to a depth of about 80 feet; There is a theory that 
the stringers will imite with a so-called mother vein in the district. 
This was pretty ych at one place and was up to 3 feet wide. A 
shaft was sunk 115 feet on it, giving a hade of 15 feet in a hundred. 
In this shaft the vein is 14 to 16 feet thick in places and is reported 
to assay up to $160 per ton; at other places the vein is a mere 
stringer. In the scKJond gulch from the railroad track is a quartz ledge 
c<>iiifx>sed of many strin^rs close together up to 12 feet wide. 

The mine was opened by an English company using the Dahlonega 
iiiethofl. They sluiced a ditch *M) f(*et deep for half a mile to the cen- 
ter of the dejMjsit. This did not pay until the network of veins was 
reached during the last month. Work was abandoned the next month 
as a result of orders from England. At intervals the negroes do a 
little washing for placer gold above the sai)rolites, paying 25 per 
cent, royalty. There are parts of this deposit which could probably 
be worked at a profit by the M. P. & C. machines. The deposit dif- 
fers from the Shuford iline in that the veinlets are wider and ei^usist 
of more solid milky quartz, generally fractured, but not honeycombed 
or iron stained. 

THOMPSON MINE. 

Dr. V. A. Whitley owns the old Thompson Mine, 5 miles east of 
Albemarle, Stanly County, and one mile beyond the 6ld Ingram. 
This has recently been optioned to parties who expect to work it at 
once. There is one shaft 15 feet deep, one open cut 30 to 40 feet wide, 
100 feet long and 25 feet deep. At a depth of 20 feet in this is a 
tunnel 55 to 60 feet long to the northwest; also irregular cross-cut 
tunnels to the porphyry dike on southeast. Cuts and stripping near 
th(» shaft show a zone of slate a little harder than the country rock 
with dissc»minated metallic mineral, often thickest along the laminse. 
In the cuts the ore is oxidized and pans a little free gold. The 
strike of the slates varies, but seems to average N. 40° E. magnetic 
with a dip of 54° N. W. and they seem to carry slight values. Dur- 
ing the sinking of the shaft a wagon-load sample was taken and found 
to assay $4.25 ; at a depth of 16 feet it gave $4.40 and at 22 feet 

.40. The pyritous ore in the gulch runs about $2 a ton. The ore 
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from the cut was milled in an old 10-stamp mill at a profit, but there 
was trouble with clay from the decomposed earthy slates, so that but 
little of the gold was saved from this ore, and work was stopped. 

This mine offers a favorable opportunity for using the M. P. & C. 
machines, for the rock is just like that at the Empire Mine. The 
unaltered slates, however, are too near the surface to give much of a 
tonnage before they become hard. There is a wide diabase dike 
across the country on the southeast side, but this carries no value, and 
prospecting on the far side of it shows no ore. 

PIICENIX MINK. 

The Phoenix Mine was closed down in July, 190(3, and at the time 
it was visited was in charge of a millman, Mr. Morris, who had 
two men firing a boiler used in^running an electric pump. The mine 
was profitably worked by Mr. A. Thies and is based upon a somewhat 
branching white quartz vein in the middle of a wide diabase dike. 
The vein is from a little stringer to 3 feet thick. The workings are 
shown on the accompanying map, PI. XIX. The last two levels were 
opened up by the Miami Mining Company, which also sank the pump 
shaft from 225 feet to the bottom. There is an excellent description 
of the vein, with map of Mr. Thies' work, in Bulletin Xo. 3, page 121. 
The new company has stoped some smaller shoots to the west of the 
main shoot and on the lowest level have apparently found a good 
continuation of Mr. Thies' shoot of gold ore, which is over 2 feet thick. 
The old shoot had pinched to nearly nothing on the next to the lowest 
level. 

The ore cannot be worked profitably in a cyanide plant on account 
of the 2 per cent, copper present. The mine is very well equipped, 
with one 150 horse-power Sterling water tube boiler; one 75-K. W. 
generator and one 30-K. W. generator ; one Sullivan straight line air 
compressor with cylinders 9 x 12 and 9x16 inch, capacity 500 cubic 
feet free air \wr minute to 110 pounds per square inch, at which pres- 
sure the cylinders are unloaded ; electric pumps ; and a complete 
machine-shop with planer, lathe, drill press, etc. The ore is first 
passed over a picking machine, from which it is dumped into a Tul- 
lock feeder and to a revolving trommel; inside of the trommel is a 
spray pipe to wash the ore and two different sizes of product are 
picked off and thrown into a bin for tramming to the dump. The 
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fine earth, etc., washed off is raised by a pump directly into the 
mortars of the stamp-mill. They have 10 stamps, each weighing 
1,100 pounds, and said to be the heaviest in the State. This is fol- 
lowed by three Bartlett tables and one Gammet table. The large 
percentage of concentrates is treated in a 3-ton chlorination mill, 
with one barrel and one new roasting furnace. About 57 per cent 
of the assay value of the ore is saved by amalgamation and the total 
saving is 87 per cent Chlorination costs about $7 per ton concen- 
trates. The mill ran four months only and the chlorination plant 
two months. See PI. XX, A. 

There are reports that the AUen-Boger property, near the PhoemXi 
will be developed. Small pits show a vein from 1,500 to 2,000 £e0t 
long and as far as can be seen from the old workings 12 to 16 indisi 
wide. There is some ore at the top^ consisting of quartz, with ft 
good deal of pyrites, which is worth about $40 per ton. At thii 
shaft the granitic walls are. 21/^ feet apart, but there is a good deal 
of slate filling and the quartz is only 3 to 12 inches thick. The 
deepest shaft is about 40 feet and dips 75°. 

INDIAN TRAIL MINES. 

At Indian Trail, Union County, Mr. J. L. Yont was in July, 1906, 
making tests in a 5-foot Huntington mill with copper plate on old 
dumps for the old Phifer Mine or Price tract. These tracts are as de- 
scribed in Bulletin 3, page 100. The old Davis tract of 400 acres has 
recently been purchased by a company with K. L. Welch, of Thomas* 
ville. President, for $20,000. They will work the old dumps and 
soft rock between the old rich shoots in the M. P. & C. machines. 
The old works are on a pretty continuous zone for 900 feet on the 
Davis Hill and between 300 and 400 feet on Moore Hill. These old 
workings seem to be very irregular and not on parallel seams as de- 
scribed. The rock is decidedly soft to a depth of 30 feet and there 
should be no especial difficulty with the machines. The old dumps 
have been cut through and sampled. These are said to show $2.60 to 
(in one case) $27 per ton, averaging probably $3, which checks up 
the old report. A 60-foot ditch across the Moore Hill Mine ga^e an 
average value to the top of the bed-rock of $10. The amalgamation 
tests were being made for another concern and it is likely that all 
the old tracts will be taken up if the first is successfully worked. 
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Water will be pumped from a small creek some distance away and 
reused. 

The Price tract includes the famous Mint Hill pit. It is said that 
a flat seam of barren quartz cut off the ore at Mint Hill. Most of 
the old workings were caved and inaccessible. 

Mr. Yont was superintendent of the Black Mine, at Indian Trail 
Station, which was recently closed. The 10-stamp mill, etc., is still 
there. The main vein strikes N. 20° E. and dips slightly east. 
This is said to have been 9 feet wide at the widest place down to 
214 feet, average 4^/^ to 5 feet, worth $5 to $12 per ton in free gold, 
average about $8 to $10 per ton, with one ton in twelve concentrates 
worth $40 to $60 per ton, chiefly galena, chalcopyrite and pyrite 
with a little sphalerite and bomite. The few tests on the tailings 
showed $3 per ton. The vein is described as quartz mixed with 
slate and bunchy and not well deflned, and it was almost certainly 
carefully hand-picked before milling. The 10-stamp mill treated 12 
to 15 tons in ten hours. The sulphides began at a depth of 30 feet 
and the ore in the breast of the main drift in the lowest level (150 
feet) was still good. 

Thirty feet south of the main shaft is a cross-stringer of richer ore 
about 3 feet wide, which was followed with drifts for 50 feet to the 
east until it pinched out. 

The main shaft is 170 feet deep; at 40 feet is a drift 60 feet to 
the north and 30 feet to the south, with some stoping to the south 
near the intersection on the small vein. At 100 feet is a drift 85 feet 
to the south with a stope for the first 75 feet connecting with the 
shorter one above. At 150 feet is a short cross-cut to vein and a drift 
100 feet to the north. For the first 60 feet the ore was low grade and 
a triangular block 40 feet high at the shaft was left ; all the rest was 
stoped to the 60-foot drift on the 40-foot level. There is a 30-foot 
winze in the lowest level where the good ore was first found, which 
shows an 18-inch streak of solid sulphides. 

The old Smart Mine, one mile north of Indian Trail, has been re- 
opened as the Bonnie Doone Mine by J. C. Bates, former owner of 
the Howie Mine. It has recently been closed down on account of Mr. 
Bates' poor health. Information was given by Mr. R. S. Irby, since 
the mine was full of water and not accessible. He cleaned out one 
of the old 80-foot shafts and found a good ore shoot, and therefore sunk 
the shaft to 200 feet At 60 feet is a drift to an old 51-foot shaft 95 
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feet southwest and a stope to the surface. There is also a 126-foot 
drift south. At 120 feet is a 100-foot drift southwest; at 186 feet is a 
drift 90 feet southwest and 70 feet northeast. There is no stoping 
from new work. On the surface is a large dump which has been 
thoroughly trench-sampled by Gaiford and Dinnwiddie, mining 
engineers, who report 3,000 tons of $15 ore. This dump is a very 
siliceous sericite schist, with stringers of more micaceous and ai^l- 
laceous slate, and seams and bunches of white quartz up to a foot or 
more across. There is a separate smaller dump, consisting chiefly of 
slate, with seams of white quartz, say 500 tons, which is said to have 
come from the shaft w^hich misses the slightly inclined vein by 4 
feet at the bottom. This part of the vein is said to strike N. 60° E., 
and is nearly vertical. It is said to be wide and without definite walls, 
and that the slates on the sides are worth something like $2 per ton. 
There is one cross-cut showing a 15-foot vein. Theye is one rich shoot 
w^est of the shaft, cut on all the levels and stoped above the 80-foot 
level. At the bottom it is about 35 feet long and 7 feet wide at the 
middle, and worth $12 per ton. 

The new -workings are generally roj)orted to have shown up well, 
and the size of the dumps corresponds with the statement of work 
done. The shaft is only 7 x 10 feet and is fitted with a 15 horse-power 
bucket prospecting hoist. There is a good deal of water, and the 
sinking-pump is handled by a capstan at the surface. 

There are old pits for 250 feet southwest of the new shaft, and at 
650 feet northeast is the old ^^engino shaft,'' with a few pits between, 
and extensive work on beyond for 800 feet. The old shaft is rumored 
to be 130 feet deep. A few years ago it was cleaned out to a depth of 
50 feet, and the ore in an old drift to the west 15 or 20 feet long was 
found to assay about $10 to $12 per ton. The old dnmj)s are refrac- 
tory and rather low grade, a few samples showing $3 or $4 per ton. 
Sixteen hundred feet south is the parallel ^^lead vein.'' There is one 
old shaft 125 ( () feet deep, but not recently worked. At the engine 
shaft is a little slag from smelting of lead-vein ores. 

MOOKK MIXE. 

About 6. miles north of Indian Trail, Union County, is the Moore 
Mine, now being worked by the Moore Mining Company, under Mr. 
R. J. Wentz. Thev did some work on the Xo. 1 vein, which is the 
one described in Bulletin Xo. 3, page 95. They sank a new 5x7-' 
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foot shaft 80 feet and found a few more little bunches of the soft, 
white ealcite 5 to 6 inches wide and "held together by wire gold." 
There were observed pieces of the trap "greenstone" wall, with large 
splashes of sheet gold. At the bottom of the shaft a 15-foot cross-cut 
into the trap-hanging wall shows irregular, crooked stringers of white 
quartz, with much sphalerite and less galena, chalcopyrite and pyrite. 
This assays about $4 or $5 per ton, and there is more at the end of the 
cross-cut. The vein strikes N. 10° E. and dips about 80° E. At 
1,200 feet south is an old open cut, showing the sulphides in trap. 
There are some small pits between, and at about 1,200 feet still 
farther away is a 65-foot shaft showing the same. At neither place 
is there a cross-cut 

The recent work is on No. 2 vein, one-half mile east of the Batchy 
shaft on Xo. 1 vein. The main shaft has recently been sunk 180 feet. 
At 90 feet is a drift 100 feet southwest and to the old property line 
50 feet northeast. All these workings are said to show a vein with 
sharp walls 3 to 8 feet wide, averaging about 4^/2 feet and continuing 
to the ends of the drifts. No stoping has been done. The dump is 
nearly all white, milky quartz, with an included green altered rem- 
nant of replaced slate and a very little chalcopyrite. In one place is 
a little slate which is said to have fallen from the wall. A wide cut 
has been taken from the center of this dump and milled in a little 
3-stamp mill, and is said to have yielded $4 per ton on the plates, 
besides the very small quantity of rich concentrates. This vein strikes 
N. 75° E., or at a high angle with the one in the dike. No. 3 vein 
is parallel to No. 2, about 150 feet away. On it are two shafts, each 
50 feet deep, with about 50 feet of drifting at each. These show a 
4-foot vein of white quartz, which is thought to be a little richer than 
No. 2. There is a wide zone of loose, white quartz along the outcrop 
for a long distance. 

The main shaft has a small boiler and hoist. The little mill with 
three stamps, weighing 350 pounds each, cost $700. The company 
has just bought the adjoining land, into which the veins extend, for 
tailing room, and has ordered a 10-stanip mill, 30 horse-power hoist 
and 40 horse-power boiler. 

COLOSSUS MINE. 

An English corporation, called the Colossus Mining Company, 
bought the old Howie Mine, Union County, and expected to cyanide 
the entire ore-bearing zone, as described on page 28. 
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Mr. Neilsen, the mining engineer, claims that the zone is in a com- 
pressed incline from the outcrop of a stratum of quartzite. When he 
gets into some of the contacts the veins will supposedly get richer. 
From Mr. Neilsen and the foreman, and from observation, it was 
learned that there is a number of veins in the zone, and in the veins 
little ore shoots pitching about 70° E. in the nearly vertical veins. 
The rock is all a very hard, black silicified slate. In the veins it is 
partly replaced by lighter grey quartz in seams, and still showing the 
bedding. Mr. Bates mined chiefly the BuUface and Netty veins. The 
Netty was quite a large shoot opened by three or four small shafts 
and left in pretty bad condition. In the bottom of the stope is a 
winze sunk on a 14 x 14-foot rich shoot. 

The Bullface is in section a horse-shoe which has been opened by a 
vertical shaft 107 feet and a very crooked incline 141 feet from the 
bottom. In the toe and bottom of the horse-shoe was the rich streak 
6 feet thick and about 14 feet long. Samples at vertical intervals of 
2% feet gave the last 40 feet an average value of $61.50 per ton. 
Stringers of low-grade ore join the heels of the horse-shoe, and at 
40 feet from the bottom considerable stoping was done on one of these, 
called the Egypt vein, which strikes N. 55° E. There was about 12 
feet of $5 ore within the horse-shoe which was removed for the skip- 
way. The possible average dip of the horse-shoe is between 70° and 
80°. Below the Egypt vein level the rich shoot is 7 x 14 feet. 

The company is now sinking an 8 x 18-foot shart, with two hoist- 
ways 5x6 feet in the clear, and ladder-way to intersect the Bull- 
face vein somewhat below the 500-foot level. This shaft is tim- 
bered with 10 X 10-inch oak sets, 6 feet center to center, although the 
rock is so solid it requires no support. After sinking 12 feet a hitch 
is cut to support the set, and two sets built in from this bottom. Since 
they cannot be drawn up by hangers, as usual, the posts (locally 
knees) are supported by 2-inch plank nailed to the sets. The framing 
is the complicated bevelled mortice. A "false set" is built in below 
the last permanent set, used also to protect and support the No. 5 
Cameron sinking-pump. The shaft is sunk with one eight-hour shift 
of six drillers and foreman, working three machines. The next shift 
pulls the machines, blasts the holes and mucks. The third shift 
finishes mucking. When things go well they make 12 feet per week, 
but the average is only 30 feet per month. 
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Above the shaft is a splendid head-frame with double drum-hoist, 
etc. An ordinary small hoist, such as would be commonly used for 
sinking, is used here to raise and lower the suction pipe of the pump. 
The carpenters were at work putting up an enormously heavy frame 
to support the water-tank at a height of some 35 feet. Besides the 
cyanide mill, etc., there is a 3-drill and 16-drill air compressor. 

The big shaft is now 230 feet, and will be driven to 560 feet, when 
a little drift wall be driven along the vein to the BuUf ace. It is sunk 
in a more silicified zone or vein about 8 feet thick. In sinking, three 
ore shoots were cut, dipping, as at the Bullface. The largest one is 
about 5 feet wide and runs $45 to $47. The others are only 2 to 2^^ 
feet wide, and run $24, $29 and $9.60 as an average of all the sam- 
ples taken while they were cutting diagonally across the shaft. At 
the 150-foot level are drifts 25 and 50 feet Samples were taken in 
these, 8 feet in the west drift and 3% feet in the east drift, which 
include only the best or most siliceous ore exposed. There is also a 
cross-cut 140 feet to the north. At 115 feet they cut a 4-foot vein of 
$4.54, believed to be the one that contains the Netty shoot. There 
are also other small seams. The cross-cut, 130 feet to the south, shows 
nothing. These cross-cuts will "be driven to the limits of the hard, 
silicified zone. There are various dark-green dikes cutting square 
across the country, and the general body of the veins is richer near 
them. These veins are merely zones with more light-colored quartz. 

At 265 feet a drift will be driven to unwater the old Bullface work- 
ings, and it is not anticipated that there will be much water in the 
lower levels. At 560 feet they expect to strike the "contact" and get 
into less disturbed country, in which there will be more nearly con- 
tinuous ore bodies. At this level they will stop sinking and drift. 

The ore is very hard, and the gold occurs as very thin flakes, paral- 
lel to the bedding, although the quartz does not split along the gold 
sheets readily as elsewhere, so the fresh ore cannot be cyanided. The 
laminations of the ore are said to have followed the curve of the Bull- 
face horse-shoe. 

The Union Mining and Development Company is developing a 
placer prospect seven miles south of Monroe. It has 40 acres, with 
gravel 3 to 4 feet thick, under 6 to 12 inches of soil. The ground 
covers an old valley with one branch. It will either pump water and 
hydraulic or install the M. P. and C. machine. J. H. Beckly, of 
Monroe, is general manager. 
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WILHELMINA MINE. 

This mine is 6 miles west of Charlotte, Mecklenburg County. 
Messrs. C. A. Ames, W. D. Kock and associates put up a little money, 
and, under the direction of Mr. Ames, cleaned out the old shaft 75 
feet deep, cross-cut to the vein, drifted 200 feet along it, and stopped. 
Then Mr. Kock insisted upon sinking a new vertical shaft, which cut 
the vein at 90 or 100 feet in a low-grade spot. They did no drifting, 
but started an upraise along the 45° vein and began to stope as soon 
as the ore got good, since they had already put in a 10-stamp mill to 
work the little dump that Mr. Ames had accumulated. On the 75-foot 
level the vein was 2% to 3 feet and averaged $5 to $6 on the plates. 
The concentrates were not sold, except a trial shipment to the 
Atlanta smelter, and this netted a -little profit. They took out from 
$10,000 to $12,000 in eighteen months. The vein will probably 
average a little less than 45° dip, with a strike 15° E. of ^. There 
was a larger amount of sulphides at the bottom, but it was still some- 
what oxidized. They owned only 15 acres. 

SUMMEBVILLE MINE. 

* 

This is on a 10-acre tract 6 miles west of Charlotte. Another 
small group of men put up a little money to develop this, and Mr. 
Ames sank a 50-foot shaft along the nearly vertical vein, 85 feet from 
an old 50-foot shaft. The drift the full width of the vein, about 10 
feet, was driven from shaft to shaft, when their funds gave out The 
vein shows for several hundred feet on the surface and is about 8 feet 
wide, in granite. The solid sulphides assayed $64 per ton. It was 
sampled by a Colorado engineer, who thought well of it. The results 
of his sampling are not known, but Mr. Ames has great faith in the 
property. 

BUDISIL AND ST. CATHERINE MINES. 

A company has recently bought these mines, in Mecklenburg 
County, and will put up a mill near the St. Catherine shaft to treat 
50 tons in twenty-four hours, consisting of crusher, Monadnock 
mill, two shaking amalgamating plates, Trent hydraulic cone classi- 
fiers and eight Wilfley tables. They will crush somewhere between 
30 and 150 mesh, as practical tests show best It expects to cyanide 
the tailings, since the ore contains very little copper. It will ship 
the concentrates, if advantageous terms can be secured ; otherwise it 
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will accumulate them until there is enough to justify a roasting plant 
for chlorination or cyanide. They were getting ready to begin work 
on the mill in August, 1906, since they had just finished reopening the 
mine under the able direction of George E. Price, a mining engineer 
of South African experience. 

The Kudisil Mine is in a zone of so-called slate, which may be only 
black sheared trap in the granite. The granite on the foot-wall side 
is partly replaced by sericite and secondary quartz. There are some 
massive trap-dikes in both walls. Within this zone have been worked 
out some quite continuous veins up to 8 feet thick. The high-grade 
ore has been shipped, and some 10,000 tons of material, running 
from $6 to $9.50 left in the stope, which Mr. Price estimates to aver- 
age $8 per ton, after pretty careful sampling. There are also some 
10,000 tons of $5 to $6 ore along the edges of the stope and in the 
pillars. On this tonnage Mr. Price will erect his mill. The shaft is 
about 200 feet vertical, and then about 160 feet on a 36° incline; 
but the lowest 60 feet were still full of water. The old levels re- 
sembled rabbit burrows, since the ore was either carried or wheeled 
out The 260-foot level was being cut down for a car, and will be 
driven both ways. At 250 feet north of the shaft, just before striking 
an old winze from above, a fine bunch of ore was cut, and at the time 
of the visit, in the breast there was a seam of $160 ore and 3 feet 
of quite low-grade ore. In the north drift, at 260 feet from the shaft, 
a cross-cut into the hanging wall encountered a very irregular bunch 
of rich ore. At the time of the visit the crew was tearing up a 2-foot 
horse of slate in the foot- wall of one of the stopes and mining 3 feet 
of good ore, containing high-grade streaks below it. There is a thin- 
ner seam in the roof, which will be stripped after the stulls and 
material are removed. The stope will then be packed with slate and 
the pillars will be removed. They have been shipping about twenty 
tons per month of hand-picked ore, averaging about $125 per ton. 
They have equipped the shaft with a 2-ton self-dumping skip, de- 
scribed elsewhere. There is no certainty as to the dips and strikes 
of the ore streaks, and it is probable that more can be found at greater 
depth. At the time of the visit they were working twenty-four men, 
earning from $1.10 to $1.60 each, under the direction of an un- 
usually intelligent negro foreman. They began pumping out the 
water in June, 1904, but put in the hoist and good pumps in Decem- 
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ber, 1905, since which time they have retimbered the shaft, built a 
very good shaft-house, etc. 

The St. Catherine is the northern extension of the Rudisil. In it 
the slates are very much wider and the ore bodies much harder to find. 
Although the zone of slates dips to the west, some ore bodies dip to the 
east. They fork and branch in every way, but are mostly confined to 
the sides of the slate zone. At least three of the old ore bodies were 
quite extensive, and, with little sorting, yielded the very high-grade 
ore which made the mine famous. Mr. Price has found but two small 
bodies of shipping ore. On the 200-foot level he has extended the 
drift toward the Kudisil from 90 to 462 feet and is continuing it, 
and expects to cross-cut later. There is one lens of ore 75 to 80 feet 
long and 6 feet thick in the center, said to be worth about $10. They 
are working this drift by contract, and, including the pump men and 
engineer, employ about ten men. The old Cornish pump has been 
repaired and is still working. The contractor gets $9 a foot for the 
tunnel, including tramming, loading the bucket and dumping it at 
the top. The company does the hoisting and furnishes the tools. The 
mill will be built on the St. Catherine ground because there is no 
tailings room at the Kudisil. 

YELLOW DOG MINE. 

This mine is one mile south of Charlotte, on the southern end of 
the Kudisil-St. Catherine lead. A well drilled on the intervening 
country is said to have struck good ore, but no work has been done. 
On the Yellow Dog property there was one old caved-in shaft. It 
has recently been opened by Mr. Max Jasspon, who has sunk a 5 x 10- 
foot shaft 170 feet. At 160 feet is a cross-cut and a small, irregular 
drift. The vein is 4 feet wide in one place, but is seldom more than 
one or two feet. It is very flat and sometimes dips in a reverse direc- 
tion. The vein is honeycombed quartz with included masses of seri- 
c'ite and silicified granite. There is coarse feldspathic granite on the 
hanging wall, and very black, somewhat micaceous slate on the foot- 
wall, which looks more like trap than that at the Rudisil Mine. At the 
time of the visit all of the available ore was stoped out and the ground 
was very wet and rotten. The main drift on the vein was 80 feet 
long to an 80-foot raise to the old shaft. The end of it has now caved 
in. The so-called cross-cut from the shaft has about the same direc- 
tion, but shows no ore, and it is 17 feet long. There is now open one 
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flat raise, about 20 feet long, to a small stope-drift to the north, 15 
feet long. This shows 2 feet of ore at the edge of an old raise. Ten 
feet further on, the raise becomes horizontal for 50 feet; at the angle 
of the raise the vein bulges to 2 feet 10 inches and then disappears. 
There is some badly mixed disturbed matter in the breast. 

At the 170-foot level there is a cross-cut something over 60 feet 
long to cut the vein on the dip. It is all in rather soft granite, with 
some hard and some soft trap in dikes and irregular masses. It could 
not be told how .thick the so-called black slate in the foot-wall of the 
vein is. The seams in the granite of the lower level are very nearly 
flat, and so some upraising may have to be done. 

They have a fine 5-stamp mill, operated by an electric motor, and 
one Wilfley table. The concentrates, largely iron oxide and sulphide, 
to the extent of 15 tons, have not been shipped. The mill only ran a 
few weeks. 

The Yellow Dog Company claims to have milled 300 to 350 tons 
in the 5-stamp mill (stamps 750 pounds each). The ore concentrated 
1 in 3 to 1 in 20, but was very variable. The concentrates contain a 
great deal of iron oxide. 

WOOLWOETH MINE. 

The Woolworth Mine, one mile southwest of Charlotte, was closed 
down in July, 1901, because there was no mill, etc. It was imder 
bond for $15,000 till November 15, 1906. The mine was worked 
five or six months, and it is reported that $30,000 was spent for mine 
and development. There is one shaft, 100 feet deep, with a drift 75 
feet each way at the 70-foot level, and a drift 25 feet northeast and 20 
feet northwest at the 100-foot level. There are two other shafts 65 
feet deep, 300 and 400 feet from the deep shaft. There is some 
cross-cut work. This work shows a vein, like that in the Kudisil, 
from 2 to 20 feet wide. This dips 45° S. W., but strikes northwest 
and southeast instead of the usual way. They have mined some 3,000 
tons and shipped one carload, which Professor Hanna found to be 
worth $24 per ton. They own the property for 2,500 feet and claim 
$20 ore. 

Mr. F. L. Brown, mining engineer of Charlotte, worked a gold 
dredge on the Catawba River, near Charlotte, until it was washed 
away by a flood, but he expects to replace it soon. He stated that the 
sand is 20 feet deep, containing no interfering clay and much very 
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fine gold. He will put in a new kind of gold-saving plant to separate 
the gold from the black sand and monazite. 

The Gray Mining Company is developing a prospect 8 miles south- 
west of Mocksville. 

Near Ransom's Bridge, Halifax County, a dredge was operated a 
number of months during 1906. 

PRODUCTION. 

The total coining value of the production of gold and silver during 
1906 was $152,952, which is an increase of $3,583^ as compared with 
$149,369, the value of the production of 1905. Of this 1906 produc- 
tion, $122,008 was due to the value of gold produced, a decrease of 
$7,145, as compared with $129,153, the value of the 1905 production. 
The coining value of the silver produced was $30,944, as compared 
with $20,216, the value of the 1905 production, this being an increase 
of $10,728. This large increase in the production of silver, notwith- 
standing the considerable decrease in the production of gold, is due 
to the large increase in the production of copper, with which most of 
the silver obtained in North Carolina is associated. This 1906 pro- 
duction consisted of 5,931 ounces of fine gold and 30,769 ounces of 
fine silver. 

The largest production of gold was from Montgomery Coimty, with 
Cabarrus second. The largest production of silver was from Eowan, 
and the second largest from Person, both of these counties also being 
the largest producers of copper. There is given in the following table 
a rough estimate of the production of gold and silver in 1905 and 
1906, by counties, which will illustrate the distribution of the produc- 
tion throughout the State : 
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COPPER. 

A thorough investigation is now being made of the copper mines 
and copper deposits of the State, which will be published briefly in 
the Economic Paper on the Mining Industry for 1907, and will be 
published in detail in a volume on the Copper Deposits of North 
Carolina. 

The work on the copper deposits of Swain County, which occur 
in the Hazel Creek and Eagle Creek areas, has been concluded and a 
short description of their geology by Mr. F. B. Laney is given here. 

COPPEE DEPOSITS OF SWAIN COUNTY. 

Rocks of the area. — The rocks of this region may be described under 
four divisions: Slate, conglomerate, graywacke, and igneous rock, 
probably a diorite, although possibly a gabbro. 

The slate is probably the oldest of all the rocks of the region. It 
is a very dense black slate and usually contains varying amounts 
of iron sulphide, probably pyrite, although it is possible that some 
of this mineral may carry copper. 

This slate is met with for the most part in the vicinity of Briar 
Knob, and extends from about I/4 mile east of Briar Knob along the 
top of the Smoky Mountains to a short distance east of Thunder 
Head ; thence in an irregular line to Meadow Gap ; thence irregularly 
northeastward to the point of beginning. In many places along the 
streams in this area the slate is stained with iron oxide, sometimes 
resembling gossan, and a few of the springs in the area show decided 
evidence of decomposing sulphides, the rocks through which they 
issue being stained with iron oxide and the waters having a decided 
"sulphur" taste. 

From the examinations thus far made of the sulphide ore in the 
slates, it seems that it is only iron sulphide, and if this be true, it 
will probably not be worth while to spend any time in prospecting 
the slate area, since it is present only in small quantities and as such 
is worthless. 

Another noticeable feature of this slate is the presence of numer- 
ous quartz veins, usually small, although rarely quite large. These 
veins usually follow in trend the schistosity of the slate, though often 
they follow one or more of the numerous sets of joints in the rock. 
In width they vary from less than one inch to perhaps 6 feet. The 
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large veins, however, are very few in number. Only two or three 
were noticed, and these were on the top of the Smoky Mountains 
immediately above "Fire Scald," at the head of Bone Valley Creek. 
One would expect to find sulphide ores associated with these quartz 
veins and in a few instances this is true, but a careful examination of 
the larger veins failed to disclose any sulphides. The sulphide ores 
found associated with the quartz veins were usually with the smaller 
veins and were apparently only sulphide of iron. 

In most localities in the western part of North Carolina these 
quartz veins usually carry a very small amount of gold — only a few 
c^nts per ton — and some gold-bearing specimens are reported to have 
been picked up in this region. However, as careful a search as 
could be made in the field failed to show anything of this kind. 
Still it is possible that an assay of some of this quartz would show 
traces of gold, but probably only mere traces, since the conditions 
are apparently not favorable for a deposit of this metal. 

Immediately overlying the slates and exposed as a rule only on the 
higher ridges and "tops" are the conglomerates. These conglom- 
erates are almost invariably fine-grained and apparently pass into 
the ordinary graywacke — a shaling micaceous sandstone. 

The pebbles of these conglomerates consist for the most part of 
small subangular to well-rounded pieces of a clear quartz, which in 
many instances has a delicate blue tinge of greatly decomposed feld- 
spar, and of larger fragments of granite which have not disinte- 
grated. This rock is usually quite massive, but in many instances is 
more or less "platy" or schistose. It contains few or no traces of the 
valuable ores and is considered a barren formation. 

Overlying the conglomerates and apparently in many instances 
grading imperceptibly into them, come the rocks designated as gray- 
wackes, which are the underlying rocks of the greater portion of 
the territory surveyed — about nine-tenths of it. 

This graywacke is by no means uniform in character ; and on the 
one hand passes gradually into a conglomerate, which cannot be 
distinguished from the first mentioned conglomerate, and on the 
other, into a dense, fine-grained, more or less impure sandstone, and 
often into a typical dark-colored shale or slate. Thus, a section made 
across the edges of this graywacke formation should show possibly a 
bed of medium to fine-grained conglomerate which would grade into 
a bed of sandstone similar to that just mentioned, this in turn pass- 
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ing sometimes abruptly and sometimes by gradual gradation into a 
stratum of more or less impure slate or its altered equivalent, schist. 
If this section be continued to any distance the condition just men- 
tioned, with the possible omission of the conglomerate belt, will be 
found to repeat itself, thus giving a series of soft, slaty or schist-like 
strata interbedded with denser, heavier, more massive beds of typical 
graywacke. 

These graywacke beds are also intersected by numerous quartz 
veins in the same manner as were the slates, the veins, however, be- 
ing more numerous and having a wider distribution than in the 
slates. 

The beds or strata all have a general northeasterly trend or strike 
roughly parallel with the general trend of the great mountain ranges, 
the direction of the trend varying from K 20° E. to K 80° E., 
averaging perhaps N. 45° or 50° E. They also dip toward the 
southeast at angles varying from 20° to 80°, averaging about 60°. 

These beds all show the effects of the intense mountain-building 
forces — dynamic metamorphism — which they have undergone in that 
they are now broken, folded and faulted, and in many places ren- 
dered highly schistose. The beds which have suffered most from 
this dynamic activity are, of course, the weaker strata of slaty 
material which lie between the heavier beds of massive sandstone or 
conglomerate. These are often found to be mashed and folded, 
knotted and contorted in a most complex manner, while the beds im- 
mediately above and below them are often only slightly affected, and 
thus form ^Svalls" between which the slatv or schist-like beds lie.* 

These beds of slate, having been mashed and broken to a greater 
extent than the other beds, have furnished easy channels for the 
circulation of underground waters, and hence always show more of 
the sulphides and other metallic minerals, also of quartz veins, than 
the other strata. Thus it is when other conditions have been favor- 
able for its deposition that we find the deposits of the copper ores — 
copper-bearing iron sulphides — in these beds of ^^slate." 

The igneous rock referred to in the beginning of this report is 
probably a diorite or a gabbro-like diorite — at least a dark-colored 
basic rock of this type — in the form of a dike varying in width from 
25 feet to probably 125 feet. This rock was traced by a series of ir- 
regular and disconnected outcrops and boulders and by a peculiar 

* The prospectors and people of the region speak of these beds of schist or slate as " slate," and 
of the heavier and denser beds " wallinar " them as " granite." 
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soil which results from its decomposition, from Flint Gap, near 
Ekowah Branch, northeastward to a point on Proctor's Creek, about 
% mile above its junction with Hazel Creek. It is also known to 
extend northeast to the Matt Crisp diggings, near Siler's Bald, where 
it is foimd outcropping in the cliff immediately above the little cabin 
at .which the prospectors stopped while working at these diggings^ 
and while it was not found west of Flint Gap, sufficient evidence was 
found to warrant one in asserting that it does extend southwest from 
this point for a number of miles. Thus it extends not as a con- 
tinuous and imbroken line, but as a series of disconnected outcrops 
with numerous intermissions from a point on Eagle Creek, north- 
west of the mouth of Ekowah Branch, to a point on the Smoky 
Mountains near Siler's Bald — a distance of 15 to 20 miles. 

The general trend or strike of this dike is approximately N. 50^ 
E., but since it follows the strike of the country rock, which shows 
more or less variation from the average direction of trend, it also 
varies somewhat in the direction of its strike. There are also one 
and probably two abrupt breaks in it, probably caused by faulting. 
The most prominent of these occurs near the mouth of Mill Branch. 
Beginning at a point about one thousand feet southwest of Deep 
Gap, in the Forester Eidge, the dike may be traced without inter- 
ruption to a point about 1/4 mile north of the mouth of Mill Branch, 
at which place it ends abruptly. If, from the termination of the 
dike, one goes directly south about 1/4 mile, it is again met with and 
may then be followed northeastward along its usual trend for a dis- 
tance of nearly % mile. This break in the dike is due either to 
close folding or to a displacement resulting from faulting. Indica- 
tions in the immediate vicinity seem to point to the latter as the 
cause. The other probable fault is somewhere between the Everett 
Mine and Sugar Fork Gap, but could not be definitely located. 

This dike rock is regarded as the most important geological feature 
of the district, for throughout its course the rock in near proximity 
to it always presents more or less indications of mineralization, con- 
taining sulphides, the product resulting from their decomposition and 
quartz veins ; and it is along the trend of this dike that all the known 
authenticated deposits of copper ores occur, these ores apparently ly- 
ing a short distance, from 50 to 300 feet, southeast of the dike. 
Thus it would seem that the dike bears some important relation to 
the deposition of the copper ores. 
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they are now broken, folded and faulted, and in many places ren- 
dered highly schistose. The beds which have suffered most from 
this dynamic activity are, of course, the weaker strata of slaty 
material which lie between the heavier beds of massive sandstone or 
conglomerate. These are often found to be mashed and folded, 
knotted and contorted in a most complex manner, while the beds im- 
mediately above and below them are often only slightly affected, and 
thus form *Svalls" between which the slatv or schist-like beds lie.* 

These beds of slate, having been mashed and broken to a greater 
extent than the other beds, have furnished easy channels for the 
circulation of underground waters, and hence always show more of 
the sulphides and other metallic minerals, also of quartz veins, than 
the other strata. Thus it is when other conditions have been favor- 
able for its deposition that we find the deposits of the copper ores — 
copper-bearing iron sulphides — in these beds of "slate." 

The igneous rock referred to in the beginning of this report is 
probably a diorite or a gabbro-like diorite — at least a dark-colored 
basic rock of this type — in the form of a dike varying in width from 
25 feet to probably 125 feet. This rock was traced by a series of ir- 
regular and disconnected outcrops and boulders and by a peculiar 

* The proepectors and people of the region speak of these beds of schist or slate as " slate," and 
of the heavier and denser beds " wallinar " them as " granite." 
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soil which results from its decomposition, from Flint Gap, near 
Ekowah Branch, northeastward to a point on Proctor's Creek, about 
% mile above its junction with Hazel Creek. It is also known to 
extend northeast to the Matt Crisp diggings, near Siler's Bald, where 
it is found outcropping in the cliff immediately above the little cabin 
at .which the prospectors stopped while working at these diggings^ 
and while it was not found west of Flint Gap, sufficient evidence was 
found to warrant one in asserting that it does extend southwest from 
this point for a number of miles. Thus it extends not as a con- 
tinuous and imbroken line, but as a series of disconnected outcrops 
with numerous intermissions from a point on Eagle Creek, north- 
west of the mouth of Ekowah Branch, to a point on the Smoky 
Mountains near Siler's Bald — a distance of 15 to 20 miles. 

The general trend or strike of this dike is approximately N. 50® 
E., but since it follows the strike of the country rock, which shows 
more or less variation from the average direction of trend, it also 
varies somewhat in the direction of its strike. There are also one 
and probably two abrupt breaks in it, probably caused by faulting. 
The most prominent of these occurs near the mouth of Mill Branch. 
Beginning at a point about one thousand feet southwest of Deep 
Gap, in the Forester Eidge, the dike may be traced without inter- 
ruption to a point about 1/4 mile north of the mouth of Mill Branch, 
at which place it ends abruptly. If, from the termination of the 
dike, one goes directly south about 1/4 mile, it is again met with and 
may then be followed northeastward along its usual trend for a dis- 
tance of nearly % mile. This break in the dike is due either to 
close folding or to a displacement resulting from faulting. Indica- 
tions in the immediate vicinity seem to point to the latter as the 
cause. The other probable fault is somewhere between the Everett 
Mine and Sugar Fork Gap, but could not be definitely located. 

This dike rock is regarded as the most important geological feature 
of the district, for throughout its course the rock in near proximity 
to it always presents more or less indications of mineralization, con- 
taining sulphides, the product resulting from their decomposition and 
quartz veins ; and it is along the trend of this dike that all the known 
authenticated deposits of copper ores occur, these ores apparently ly- 
ing a short distance, from 50 to 300 feet, southeast of the dike. 
Thus it would seem that the dike bears some important relation to 
the deposition of the copper ores. 
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Whether this igneous rock has been the source of the copper ores 
which have penetrated the "slates" along its trend, or whether the 
fractures in the rocks along which it was intruded have been the 
channels through which mineralizing solutions have come up from 
lower depths, there is not sufficient evidence to state. However, the 
data collected so far seem to indicate that the igneous rock has been 
the source of the copper ores, since in one locality, where the dike 
is crossed by Mill Branch, it contains numerous particles of a 
mineral which is apparently chalcopyrite, which is the copper ore 
at the Everett Mine, and which has also been found in other places 
along the trend of the dike. Many specimens of this rock were 
carefully collected, especially at the above-mentioned point, and care- 
ful chemical and microscopic examinations will be made of these. 

The ores of the area, — The ores of this area are for the most part 
only the commoner ores of copper and iron, although there are found 
a few other ores usually associated with those of copper. The fol- 
lowing is as complete a list of the ores of the area surveyed and their 
places of occurrence as it is possible to make: 

Native or metallic copper. This mineral is found in small quan- 
tity at the Everett Mine. It is a secondary mineral and has resulted 
from the alterations of the sulphide ores. 

Chalcopyrite {copper-iron sulphide). This is the principal and 
most important copper ore of the district and is probably the ore 
from which all the other copper-bearing ores and minerals of the dis- 
trict have resulted. It occurs at the Everett and Westfeldt Mines, 
at the diggings in the vicinity of Siler's Meadows, on Dillie Welch's 
farm near Soapstone Gap, at Mill Branch where it crosses the 
diorite( ?) dike, at the Phil Myers diggings on Ekowah Branch, 
and at the Cook prospect on Eagle Creek, and also possibly at the 
old Calhoun diggings on Briar Knob. It is reported to occur at a 
number of other points along the trend of the dike, but these are 
the only places where it was found during this survey. 

Tenorite, ''black copper^' (a black oxide of copper). This mineral, 
which is one of the richest of copper ores, occurs in small quantity at 
the Everett Mine. It is a secondary mineral which has resulted from 
the alteration of the sulphides of copper and is usually met with in 
the mines at or near the level of ground water. 

Malachite (a green carbonate of copper). It occurs in small quan- 
tity in the oxidized portions of the ore body in the Everett Mine. 
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Azurite (a blue carbonate of copper). This ore occurs in the 
Everett Mine in the same position as does the malachite, but is less 
frequently met with. These two carbonates are both secondary min- 
erals resulting from the alteration of the sulphides. They occur 
in such small quantities in this region that, as ores, they are of no 
value. However, the green and blue stains due to their presence in 
or on the rocks are valuable guides in prospecting. 

As to the manner of occurrence of these ores of copper, it is be- 
lieved that the copper deposits do not represent fissure veins, but that 
they represent a replacement of the ^^slates" by the original sulphide 
ores. This has taken place along fractures, joint planes of schistos- 
ity or other structural fractures of the rocks which would have been 
favorable for the circulation of the mineralizing solutions. 

In regard to the percentage of copper in the "copper veins" of this 
area, the work done thus far does not give satisfactory data for a very 
definite statement. However, it is probable that it will be low, some- 
where between 3 per cent, and 6 per cent. (Reports, some of them 
not reliable, from the Everett Mine, show that, while some of the ore 
is very rich, the average will not run much over 3^ or 4 per cent, 
of copper, with small though varying amounts of gold and silver). 

Iron does not occur in workable deposits in the area covered by 
this report 

Pyrite (sulphide of iron). This occurs widely disseminated in 
small quantities in all the rocks of the area, — especially in the Briar 
Knob slates. It is of no value in the quantity in which it apparently 
occurs. 

Limonite (a hydrated oxide of iron). This is the iron ore which 
accompanies the sulphides. It results from their oxidation and is 
the iron ore of the gossan of the upper portion of the "copper lead." 

Galena (sulphide of lead) occurs in small quantities in association 
with the copper ores at the Everett and Westfeldt Mines and in the 
prospects near Siler's Bald. It occurs in such small quantity that as 
an ore it is worthless. 

Sphalerite, "black jack" or zinc blende (sulphide of zinc). This 
mineral also occurs in small quantities associated with the copper ores 
at the localities mentioned above. The quantity is so small that it is 
of no value. 
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Oold. This metal is reported to occur with the copper at the 
Everett Mine. The quantity is of course small, but it is of value 
when worked with the copper ores. If it is true that gold is found at 
this mine, it will probably be met with at other places with the copper 
ores. It is also said to occur in some of the quartz veins — one cross- 
ing Bone Valley Creek just below Kims Hall's house, and one in an 
old field a few hundred yards above J. E. Coburn's house, are both 
said to be gold-bearing. Careful examinations of both of these in 
the field disclosed but little evidence in favor of the reports, but it 
may be that further and mote detailed exajnination, assays, etc., 
would confirm the statements. 

Silver. This metal is also said to occur in small amount with the 
copper ores at the Everett Mine. 

Rutile {an oxide of titanium). This mineral was found in small 
quantity in the bed of Eutile Branch, which flows into Big Flats 
Branch just above Mrs. Hall's house. It is present apparently in 
small quantity only, and hence is probably of no value. 

Suggestions a/nd recommendations. — The areas which this field of 
work would seem to indicate as being favorable for prospecting are 
the small "slate" areas described as occurring on the head waters 
of Bone Valley Creek and the territory immediately adjoining the 
diorite(?) dike. The presence of sulphide and the stains resulting 
from their oxidation and the numerous quartz veins in the "slate" 
area seem to warrant one in saying that it might be well to examine 
this area in closer detail. However, it is believed that the sulphides 
causing these stains are of pyrite, the iron sulphide, and hence proba- 
bly worthless, but such may not be the case. Therefore, a certain 
amount of detailed work in the area might not be amiss. 

The most favorable of all is the area mentioned above as adjoin- 
ing the dike. It is in this region, as has been stated, that the true 
and valuable copper ores of the region have been found thus far and 
the rocks in near proximity to practically all the exposures of this 
dike always contain unmistakable indications of sulphide and usually 
show varying amounts of copper-bearing sulphide, chalcopyrite, al- 
though in most places it would seem that this latter mineral is present 
only in small quantities. However, the amount of exploratory 
work which has been done in this district up to the present time 
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would warrant no very definite statements as to the amount of this 
mineral that future exploration might disclose. 

As to the distance from this dike to which the prospecting should 
be carried, one will have to be guided by the character of the rocks 
themselves; but from the observations made thus far it would seem 
that the most favorable area is not more than a few hundred feet 
southeast of it, which is the direction of the dip of the rocks. It 
would also seem that it would hardly be worth while to continue this 
detailed examination to a distance greater than one^^uarter of a mile 
on either side of the dike. 

PEODUCTION, 

The production of copper in 1906 was from Rowan and Person 
counties and amounted to approximately 11,729 tons of ore, of which 
the value of the copper contents was$135,829. This is an increase 
of $55,829 in value, and of 214,887 pounds in quantity as compared 
with 488,888 pounds valued at $88,000, the production of 1905. In 
the following table there is given the production of copper in North 
Carolina from 1900 to 1906, inclusive : 

PRODUCTION OF COPPER FROM ISOO TO W06. 



y««-. 


Crude Ore 


CoDIwr 


V.1UC. 




Timt. 
1«:7U 


i.«T.rao 

46S.I33 
306,000 
4£g.g!e 
703.776 






61 

131 


oa7 

829 


gs 






1908 



During the past year there was considerable development work done 
on the Ashe County magnetic iron ore deposits by the Virginia Iron 
and Coal Company, of Bristol, Tenn. Its work has shown this vein 
to be continuons for over a mile and a half and crossing the north 
fork of New River three times in this distance. A railroad route 
has been surveyed to these deposits from the Norfolk and Western 
Railroad, and it is expected that this will be built in the near future. 

The pig-iron obtained from these Ashe County deposits is of a 
superior quality and is very similar to the celebrated iron obtained 
from the Cranberry Mine, Mitchell County. 
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PKODUOTION. 

The production of iron ore in North Carolina during 1906 amounted 
to 56,057 tons, valued at $75,638, and was obtained from Mitchell 
County. As compared with the production of 56,282 long tons 
valued at $70,352, the 1905 production, it is a decrease of 225 
tons in quantity, but an increase of $5,286 in value. In the follow- 
ing table is given the production of iron ore in North Carolina from 
1900 to 1906, inclusive: 

PRODUCTION OF IRON ORE IN NORTH 
CAROLINA, 1900-1906. 



Year. 



1900. 
1901- 
1902- 
1903. 
1904. 
1906- 
1906- 



Amount 
Lonar Tons. 


Value. 


21.000 


$42,000 


2,B78 


4,997 


84.336 


62,771 


82.861 


78.640 


64.847 


79.846 


66.282 


70.362 


66,067 


76.638 



TIN. 

Although there was a large amount of development work done on 
the tin deposits of North Carolina during 1906, and considerable 
ore mined, yet there was no ore shipped or sold. The Piedmont Tin 
Mining Company began the erection of a mill to treat the ore from 
its mine near Lincolnton, Lincoln County. These, deposits have been 
described in detail in Economic Paper No. 11 and Bulletin No. 19. 



ABRASIVE MATERIALS. 



PRODUOTION. 



Under this head are included corundum, garnet and millstones, but 
in 1906 the only abrasive material produced was millstones, which 
were quarried in Eowan County. There were 205 pairs of mill- 
stones valued at $4,100 produced in 1906, as compared with 196 
pairs valued at only $2,652 in 1905. There was a small production 
of garnet and corundum in 1905, but none was reported during 1906, 
so that the production of millstones represents the total value of 
abrasive materials during the latter year. In the following table 
there is given the production of abrasive materials from 1901 to 
1906, inclusive: 
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PRODUCTION OF ABRASIVE MATERIALS, 1901-1906. 






Year. 


Corundum. 


Garnet. 

• 


Millstones. 


Total 


Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


Value. 


Value. 


1901 


Tona, 
325 


$48,840 


Tons. 

T75 

260 

•403 

•202 


$43,000 

10.040 

12.260 

6.686 


Pairs. 


$ 

1.425 
902 
6.500 
2.652 
4,100 


$ 91.840 
11.465 
13.152 
13.086 
11.652 
4.100 


1902 


50 

68 

206 

196 

206 


1903 




'* 


1904 






1905 


n.160 


9.000 


1906 

















•Includinar production of corundum, 
tincludinff production of garnet. 



MICA. 



The mica deposits of western North Carolina have for a number of 
years furnished from two-thirds to three-fourths of all the mica pro- 
duced in the United States. Investigations have been carried on in 
relation to these deposits for a number of years and there is now 
being prepared by the State Geologist and Mr. Douglas B. Sterrett 
a volume on .Mica and the Pegmatites of Western Xorth Carolina, 
which will take up in detail a description of all the known mica 
deposits in the State; its occurrence and associated minerals; origin; 
method of mining, and uses. A short preliminary statement of the 
investigation on these mica deposits, which has been compiled by Mr. 
Sterrett, is given in this report. For further information on mica 
the reader is referred to the publications given in the foot note.:}: 

During the past three years the mica industry in North Carolina 
has become stronger and there has been a large increase in the pro- 
duction. 



t Pratt. J. H. The Mining Industry in North Carolina, annual publication of North Carolina 
Geol. Survey. 1900-1904. 

Production of Mica in the United States: Mineral Resources for 1905 and several years preced- 
ing. U. S. Geol. Survey. Especial attention is called to the report by J. A. Holmes in the volume for 
1896 (Twentieth Ann. Rept.. pt. 6. continued, 1899, pp. 691-707). 

Elus, R. W. Mica Deposits in Canada: Mineral Resources of Canada. 1904, Canada Geol. Sur- 
vey. 

CiRKEL, Fritz. Mica, its Occurrence. Exploitation, and Uses. Mines Branch. Dept. Interior. 
Canada. 1905. 

COLLES. G. W. Mica and the Mica Industry: Jour. Franklin InsL, Philadelphia, vol. 160, 1905. 
pp. 275-294. Reprinted in book form in 1906. 
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MICA DEPOSITS OF WESTERN NORTH CAROLINA. 

Bt DOUGLAS B. STEEEETT.* 



DI8TRIBDTION AND QENEBAL OHABACTEH. 

Mica-bearing pegmatites occur over a wide area in North Carolina, 
roughly bounded bj the State lines on the northeast and southwest 
This area extends about 50 miles southeast of the Blue Ridge and 
northwestward nearly to the Tennessee line. (See fig, 1.) ilica 
mining has been carried on in eighteen or more of the counties in- 
cluded in this area. The largest producers have been Mitchell, 




■ in North Cuvliu in which mica hu b«ii mined. 

Yancey, Macon, Jackson, Haywood, Ashe, and Cleveland counties. 
Good deposits have been discovered in other counties, and some have 
yielded considerable mica. . 

Most of the mica mined comes from three belts in the western part 
of the State. These may be called the Cowee-Black Mountain belt, 
the Blue Ridge belt, and the Piedmont belt The first of these ex- " 
tends nearly through the State, parallel to and near its northwestern 
border. It lies northwest of the Blue Ridge and includes part of 

• Pint publiahed in Bullstin SIG. U. S. Gcoi. Survir. IWT. d. «00. 
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Macon, Jackson, Transylvania, Haywood, Buncombe, Yancey, Mit- 
chell, Watauga, and Ashe counties. The second belt follows the 
Blue Ridge through the State and extends several miles to the south- 
east among the foothills of the ridge. It is of relatively small im- 
portance as compared with the other two. The Piedmont belt lies 
wholly in the Piedmont Plateau, southeast of the Blue Ridge, mainly 
in Cleveland, Lincoln, Burke, and Stokes counties. Commercial 
mica deposits have not been found in unbroken succession through 
the whole length of any one of these belts. 

The quality of the mica obtained from different localities varies 
considerably. In general it may be said that the mica of the Cowee- 
Black Mountain belt is chiefly clear and of light color (as a rule 
"wine'' or "rum"). That from the Blue Ridge belt has a dark smoky- 
brown color and much of it is more or less "specked." In much of the 
Piedmont belt the mica is of good quality and similar to that of the 
Cowee-Black Mountain belt Of course there are exceptions to these 
characteristics, in part connected with geologic conditions which are 
mentioned in another place (page 87). 

The Cowee-Black Mountain mica belt is in the heart of the Appa- 
lachian Moimtains. The deposits lie at various elevations between 
2,000 feet above sea level and that of the highest mountains, or 
over 6,500 feet Some are high up on the rugged slopes, where the 
soil' covering is thin. Others are on the gentle slopes of the valleys, 
covered by deep residual clays. Much the same could be said of 
the Blue Ridge belt, though the elevations are not so great. In 
marked contrast with the high relief of the mountain region that 
includes these belts is the topography of the Piedmont Plateau, 
southeast of the Blue Ridge. The general elevation in the mica- 
bearing areas of the plateau belt is from 1,000 to 1,500 feet above 
sea. Though typically a plateau, it is more or less dissected by 
river and creek valleys 200 or 300 feet deep. 

The rainfall in western North Carolina is heavy, and, as the cli- 
mate is not severe, vegetation flourishes, and large areas are covered 
with dense forests. The residual soil covering due to rock decay 
is in many places very thick, especially where the slopes are gentle 
and the removal of decomposition products is slow. These features 
combine to make the discovery of mica deposits difficult. 
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MICA DEPOSITS OF WESTERN NORTH CAROLINA. 

By DOUGLAS B. STEEEETT.* 



DISTBIBUTION AND OENEKAL CHABACTEB. 

Mica-bearing pegmatites occur over a wide area in North Carolina, 
roughly bounded by the State lines on the northeast and southwest. 
This area extends about 50 miles southeast of the Blue Ridge and 
northwestward nearly to the Tennessee line. (See fig. 1.) ilica 
mining has been carried on in eighteen or more o£ the counties in- 
cluded in this area. The largest producers have been Mit«hell, 




Flo. l.-lbp tbowlnat anas in North Carolina in which mica hai been ninad. 

Yaucey, Macon, Jackson, Haywood, Ashe, and Cleveland counties. 
Good deposits have been discovered in other counties, and some have 
yielded considerable mica. . 

Most of the mica mined comes from three belts in the western part 
of the State. These may be called the Cowee-BIack Mountain belt, 
the Blue Kidge belt, and the Piedmont belt. The first of these ex- 
tends nearly through the State, parallel to and near its northwestern 
border. It lies northwest of the Blue Kidge and includes part of 

■ First publiahsd in Bulletin 315. U. S. Geo]. Survey. 1907. p. 4M. 
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Macon, Jackson, Transylvania, Haywood, Buncombe, Yancey, Mit- 
chell, Watauga, and Ashe counties. The second belt follows the 
Blue Ridge through the State and extends several miles to the south- 
east among the foothills of the ridge. It is of relatively small im- 
portance as compared with the other two. The Piedmont belt lies 
wholly in the Piedmont Plateau, southeast of the Blue Ridge, mainly 
in Cleveland, Lincoln, Burke, and Stokes counties. Commercial 
mica deposits have not been found in unbroken succession through 
the whole length of any one of these belts. 

The quality of the mica obtained from different localities varies 
considerably. In general it may be said that the mica of the Cowee- 
Black Mountain belt is chiefly clear and of light color (as a rule 
"wine" or "rum"). That from the Blue Ridge belt has a dark smoky- 
brown color and much of it is more or less "specked." In much of the 
Piedmont belt the mica is of good quality and similar to that of the 
Cowee-Black Mountain belt. Of course there are exceptions to these 
characteristics, in part connected with geologic conditions which are 
mentioned in another place (page 87). 

The Cowee-Black Mountain mica belt is in the heart of the Appa- 
lachian Mountains. The deposits lie at various elevations between 
2,000 feet above sea level and that of the highest mountains, or 
over 6,500 feet Some are high up on the rugged slopes, where the 
soil' covering is thin. Others are on the gentle slopes of the valleys, 
covered by deep residual clays. Much the same could be said of 
the Blue Ridge belt, though the elevations are not so great. In 
marked contrast with the high relief of the mountain region that 
includes these belts is the topography of the Piedmont Plateau, 
southeast of the Blue Ridge. The general elevation in the mica- 
bearing areas of the plateau belt is from 1,000 to 1,500 feet above 
sea. Though typically a plateau, it is more or less dissected by 
river and creek valleys 200 or 300 feet deep. 

The rainfall in western North Carolina is heavy, and, as the cli- 
mate is not severe, vegetation flourishes, and large areas are covered 
with dense forests. The residual soil covering due to rock decay 
is in many places very thick, especially where the slopes are gentle 
and the removal of decomposition products is slow. These features 
combine to make the discovery of mica deposits difficult. 



I 



84 MINING INDUSTRY. 

GENEEAL. GEOLOGY. 

The mica-bearing pegmatites of North Carolina are found ihiefly 
in rocks of Archean age, and are practically confined to mica, gar- 
net, cyanite, hornblende, and granite gneisses and schists. Other 
rocks in the region are granites, diorites, and peridotites, also of 
Archean age, as well as younger granites, volcanics, and sediments. 
The metamorphism, folding, and faulting of the gneisses and schists 
have been extreme. In most of the Archean rocks it is difficult to 
determine the. original nature of the formations, since much of the 
sedimentary bedding and igneous texture has been destroyed by mash- 
ing and recrystallization. 

The majority of the mica deposits occur in two formations as 
mapped by Keith,* namely, the Carolina gneiss and Roan gneiss. 
The Carolina gneiss includes most of the gneisses and schists men- 
tioned above that are not hornblendic in composition. The Roan 
gneiss is composed of hornblende gneiss and hornblende schist with, 
smaller beds of mica gneiss and mica schist included. Large areas 
of the other rocks mentioned above are mapped as separate forma- 
tions. These are principally granites and granite gneisses of 
Archean age. In the mica regions by far the most important forma- 
tion is the Carolina gneiss. It extends from the northwestern side 
of the Cowee-Black Mountain belt to and beyond the southeastern 
side of the Piedmont belt. In a northeast-southwest direction it ex- 
tends far beyond the State boundaries. The age of the Carolina 
gneiss is greater than that of any other formation in the region. 
Igneous rocks of later epochs have been intruded into this gneiss, 
which has been gashed and cut by them into irregular-shaped masses, 
in many places forking out into long tongues or occurring as long, 
narrow streaks in the intrusives, or vice versa. This feature is com- 
mon to both the granite intrusives and the Roan gneiss, which is the 
next oldest formation of the region. Rocks of still later age, as 
Cambrian sediments, have been metamorphosed into gneiss and schist 
and folded with the older formations by movements associated with 
the Appalachian uplift. The Carolina and Roan gneiss formations 
have been interbanded with and cut at all angles by numerous 
streaks of granitic or pegmatitic material. These range from a frac- 
tion of an inch upward in thickness, and locally pass into mica- 

*G«olofiric Atlas U. S.. Asheville (116). Cranberry (90). Mount Mitchell (124). NantahaUi (148), 
Pissrah and Roan Mountain folios. U. S. (jeol. Survey. 
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bearing pegmatites. In some places pegmatization is so thorough 
that mica gneisses become strikingly like granite gneisses. This is 
especially characteristic of the Carolina gneiss in the Piedmont 
region. 

The stiidy of the geology in this region is exceedingly difficult, 
because the rocks have been so intensely folded, faulted, and meta- 
morphosed. The enormous amount of erosion the region has under- 
gone and the present depth of atmospheric decomposition also com- 
plicate the task. 

OCCURRENCE OF MICA. 

Mica deposits of commercial value iu this State are confined to 
pegmatites. These rocks vary considerably in form, some being 
typically lenticular in shape and others more or less persistent in 
length. The lens-shaped bodies are generally conformable with the 
schistosity of the inclosing rock. They may lie in the same line of 
bedding or schistosity and be connected by smaller streaks or string- 
ers of pegmatite or by mere seams in the rock. Many of them, on 
the other hand, lie in planes of schistosity more or less separated 
from one another and form parallel or overlapping bodies. In cross- 
section some of these lenses are short and bulky, with a length only 
two or three times the thiflcness; others are long and tapering, and 
may constitute simply a bulge in a sheet of pegmatite. In most 
places the schistosity of the inclosing rock bends around the lenses. 

Some of the more persistent pegmatites occupy straight fissures 
that hold their direction for some distance. Elsewhere they are 
folded with the country rock or bent and twist^ed into various shapes. 
Many are more or less conformable with the bedding of the gneisses 
and schists. In the latter case they are, in a large measure, subject 
to the deformations of the country rock. In many places, however, 
the pegmatites are conformable for some distance, and then branch 
out, cutting from one layer to another across the bedding. Locally, 
there is an elbowing or bulging-out on one wall, without a similar 
irregularity on the other w^all of the pegmatite. It is not uncommon 
for pegmatite masses to cut across the country rock foV long distances. 

Though pegmatites have been worked for mica in regions of horn- 
blende gneiss and hornblende schist, where they are directly asso- 
ciated with those rocks the majority of the deposits are in small 
biotite-gneiss or schist masses included in the hornblende areas. 
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Where the pegmatite is in contact with hornblende gneiss, the latter 
may be highly biotitic. 

Pegmatites occur in irregular masses, streaks, lenses, augen, or 
balls, some of them having no visible connection with other pegma- 
tite bodies. They range from a fraction of an inch up to many yards 
in thickness. The limit of size below which they cannot be profitably 
worked for mica might be placed arbitrarily at from 1 to 2 feet for 
rich and regular '^veins." In the very large pegmatites the mica is 
not, in general, evenly distributed through the mass, but is richer in 
one portion than another, so that the entire bulk of the rock does not 
have to be removed in mining. The irregularities of pegmatites and 
the consequent difiiculties in mining mica from them are well illus- 
trated in road cuts or similar excavations where pegmatized gneiss or 
schist has been exposed. The lenticular shapes, pinching and swell- 
ing, crumpling, folding, and faulting to be observed in these cuts are 
found to be nearly duplicated in larger pegmatites opened for mica. 
As stated before, these smaller masses may grade into those containing 
mica of commercial value. Here and there the two can be seen at the 
same locality. 

Horses or inclusions of wall rock are common in pegmatites. Some 
of them are in the form of bands or shee^^ parallel to the walls, and 
the schistosity of these bands is also parallel to the walls. They range 
from an inch or two up to a couple of feet in thickness, and their 
length may be many times their width. ELsewhere they occur as 
irregularly shaped masses, from a few inches up to several feet thick. 
If the bedding has been preserved, it may lie at any angle with that 
of the inclosing wall rock. In some places the horses are partially 
pegmatized by streaks of pegmatite ramifying through them and the 
development of considerable feldspar and quartz through their mass. 
In such places no sharp line can be draw^n bet\\^een the point where 
the pegmatite ceases and the original horse begins. 

Pegmatite is closely allied to granite in composition. As in granite, 
the essential constituents are feldspar and quartz, with more or less 
mica and other accessory minerals. Though hornblende is a rather 
common mineral in granite, it is less so in pegmatite. Orthoclase and 
microcline are the most common varieties of feldspar found in pegma- 
tite. In many places, how^ever, a variety of plagioclase, either albite 
or oligoclase, makes up part or all of the feldspar component The 
feldspar occurs in masses and rough crystals with a diameter of sev- 



MINING INDUSTEY. 87 

eral feet. In the old Mart Wiseman Mine, near Spruce Pine, Mitch- 
ell County, orthoclase crystals 2 by 4 feet and larger have been cut 
through. From their whole rectangular cross-section, as exposed in 
the walls of the tunnel, a simultaneous reflection of light is obtained 
from the cleavage faces. 

Quartz assumes various forms and positions in the pegmatite. In 
many places it bears much the same relation to the feldspar and mica 
as in granite, the three minerals being thoroughly mixed with one 
another; but the individual grains are many times larger than in 
ordinary granite. Not uncommonly the quartz and feldspar assume 
a graphic-granite texture in a portion of the pegmatite. Another 
common feature is the occurrence of large separate masses of quartz 
occupying various positions in the pegmatite. Such quartz masses 
may be irregular 'in form and but little influenced by the shape of the 
pegmatite or inclosing walls. Generally, however, they occur in bands 
or sheets lying parallel to the walls. There may be one or more of 
these quartz bands constituting varying proportions of the pegmatite. 
Their thickness ranges from a fraction of an inch up to 6 or more 
feet Many of them are lenticular in shape, the length varying from 
four or five to twenty or more times the thickness. In numerous 
places these quartz streaks or veins are persistent through the whole 
length of the p^matite exposed. Some inclose feldspar or mica 
bodies; others do not. The quartz of these segregations is massive 
and generally .granular, though locally crystallized. In the latter 
case it may be translucent or clear and of a dark smoky or light color. 
It is generally rather pure and does not contain feldspar or mica in 
any quantity. 

Muscovite is the common mica of pegmatite and is the only variety 
mined in North Carolina. Biotite occurs in some quantity in a few 
deposits, and in smaller amount in many others. Where muscovite 
and biotite occur together in a deposit, the muscovite is generally 
clear and of good color. It is not unusual for the two to occur in 
intergrown crystals with a common cleavage plane. Again, mica 
from deposits in rock formations where the ferromagnesian minerals 
are abundant, as hornblende or biotite gneiss and schist, is generally 
found to be clear and of light color. Where the pegmatite is closely 
associated with or occurs in granite with a paucity of the ferromag- 
nesian minerals, the mica is generally of dark color and much of it 
"specked." The true color of mica is best observed in sheets from 
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one-sixteenth to one-fourth inch in thickness when examined in trans- 
mitted light. 

The mica occupies various positions in the pegmatite. Where the 
rock has a typical granitic texture, the mica may be found evenly 
distributed through it. More commonly the larger crystals will be 
found either in clusters at interv^als through the ^S^ein," in places con- 
nected by streaks of small crystals, or collected along one or both 
walls of the pegmatite, with some of the crystals partly embedded in 
the wall rock. Where there is a quartz streak within the pegmatite, 
the mica occurs on' either or both sides of it, being in places partly 
embedded in the quartz or occupying any of the positions noted 
above in the remaining portion of the pegmatite, which generally is 
composed largely of feldspar. 

ASSOCIATED MIXERAI.S. 

Over forty different minerals have been found in the pegmatites of 
North Carolina.* Besides muscovite mica, several others of com- 
mercial importance are found, including quartz in large masses, 
feldspar in considerable quantity, kaolin in large deposits, beryl of 
several gem varieties, zircon, uranium minerals carrying radium, 
samarskite, and columbite. ilost of the rare minerals, as gem beryl, 
columbite, those of uranium, etc., are found in Mitchell and Yancey 
counties, though beryl of gem quality is found also in many other 
counties. The beryls from the pegmatites have furnished handsome 
gems, as emerald, aquamarine (sea-green and blue) and the golden 
variety. The potash feldspar removed in mica mining should prove 
of value in the manufacture of pottery. Kaolin results from the de- 
composition of the feldspar of the pegmatites by weathering. In the 
majority of the pegmatites of North Carolina that have been opened 
for their valuable minerals the feldspar is found to have partially or 
entirely altered to kaolin from the outcrop down to depths varying 
from a few to 100 feet or more. In this way valuable deposits of 
kaolin have, formed. 

DESCKIPTION OF MINES. 

It is not intended to give under this head a description of all the 
mica mines in North Carolina, but only a few which represent typi- 
cal examples of various pegmatite formations. All of the mines wijl 

* Pratt. J. H., MininflT Industry in North Carolina in 1901: £k:onomic Paper in North Carolina 
Geol. Survey No. 6. 1902. 
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be described in the vohime on "Mica and the Pegmatites" that is now 
in preparation. 

Milton English and Neighboring Alines. 

The Milton English Mine, about one mile northeast of Plumtree, 
Mitchell County, furnishes one of the most typical examples of peg- 
matite lens formation known. The pegmatite lies in one of the 
smaller biotite-gneiss bodies included in the large area of hornblende 
gneiss which forms the country rock of the region. The rocks as 
exposed in the mine are approximately horizontal, with only a few 
gentle monoclinal folds dipping southward. 

A tunnel has been driven in over 450 feet in a southerly direction, 
from which drifts have been run off, both to the east and west, for 
distances varying from 25 to 60 feet. The main tunnel was carried 
back by a series of rooms, some being about 25 feet wide, where the 
^Vein" was found sufficiently rich. The size and shape of these 
rooms depended on the pegmatite lens that was removed for mica as 
they were being made. In some places all of the pegmatite had been 
removed on one side of the room or the other. In others, however, a 
streak a few inches thick was left in the walls, showing where the 
lens had pinched down from several feet (the height of the room) to 
« few inches. The structure of the pegmatite is strikingly illustrated 
in the walls and faces of the workings, where cross-sections of the 
lenses can be seen. Some are 6 to 10 inches thick and a couple of 
feet long; others are of much greater thickness (up to 5 or 6 feet) and 
of proportional or even greater length. These lenses overlap or lie 
parallel to each other. Many of them lie in the same strata of the 
,gneiss, though separated by several feet. A thin seam or parting, 
locally containing a little pegmatite material, can generally be traced 
l)etween two such lenses. Here and there the pegmatite occurs in 
sheets or streaks, which in places bulge out into lenticular form. 
These streaks may pinch down to mere threads, but when followed a 
little way open out into other lenses. The full thickness of the belt 
of overlapping and parallel pegmatite lenses and streaks is generally 
imder 8 feet. The mica gneiss curves around swells and bulky parts 
of the lenses. 

From the mouth of the tunnel the pegmatite outcrop has been traced 
both to the east and the west for some distance around the contour of 
the mountain side. A diabase dike, called "the iron bar" by the 
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miners, follows the pegmatite back a^ far as development work has 
been carried. It is very irregular, appearing in one place cutting into 
the pegmatite and then not seen again for some distance. 

The texture and composition of the pegmatite are those of very 
coarse granite. The three constituent minerals are thoroughly mixed 
and have separated out in large masses. Even in lenses only 10 inches 
thick mica crystals 5 or 6 inches in diameter have been found. The 
quality of the mica is excellent. The color is a clear light "rum'' 
when the sheets are about one-eighth inch thick. The lamination is 
perfect, and beautiful sheets for glazing purposes can be obtained. 
The yield for the amount of rock removed is satisfactory and contains 
a fair proportion of larger sizes. 

Other mines have been opened to the southeast and east of the 
Milton English, apparently in the same formation. At the Johnson 
Mine, nearly two miles to the southeast, the pegmatite is included in 
a hornblende gneiss, lying nearly flat, biotitic near the contact and 
conformable with it. It is sheetlike in form, pinching down to a few 
inches and beyond swelling to several feet. 

McKinncy or Powdermill Creek Mine. 

The McKinney is a new mine, about three miles northwest of 
Plumtree, on the north slope of a mountain south of Powdermill 
Creek. The work consists of an open cut nearly 100 feet along the 
strike of the "vein" and not over 15 feet deep in any part. Only 
the width of the p^matite has been removed. This rock lies in a 
biotite-gneiss streak, a few yards north of its contact with the horn- 
blende-gneiss formation, which is the country rock of the region. 
The pegmatite is conformable with the gneiss and strikes due east at 
the west end of the cut and about N". 80° E. in the eastern part. The 
dip is about 80° S. The average width is about 6 feet, though it in- 
creases to 8 feet or more near the middle of the cut. At one point, 
near the west end, the south wall elbows out, causing the pegmatite to 
pinch abruptly from 6 feet down to 4 feet. In general, however, the 
variations in size are more gradual. The pegmatite has been traced 
by prospect pits for some distance farther east. 

The texture of the pegmatite is that of coarse granite, except for 
a width of a few inches along the contact, where it is very fine-grained 
and of dark color, thus being in marked contrast with the rest of the 
mass. The feldspar is chiefly a plagioclase. The mica is generally 
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disposed near one wall or the other, though some large blocks occur 
nearer the middle of the "vein." It has a rather dark brown color 
and part of it is somewhat "specked." It is fairly plentiful, how- 
ever, and blocks of good size are frequently obtained. 

Big Ridge Mine, 

The Big Kidge Mine is about 6 miles east of south of Waynes- 
ville, Haywood County, high up on the southwest side of Lickstone 
Bald, at an elevation of about 4,500 feet. The mine is equipped 
with air drills and a steam pump. The mica-bearing pegmatite is 
conformable with the mica-gneiss country rock, and is folded with it 
into an anticline, the axis of which strikes about N. 80° E. and 
pitches 20° or more into the mountain side. The angle of the fold is 
not sharp, yet the legs dip about 45° a few rods from the axis. The 
workings consist of tunnels and drifts along the ^pegmatite, with 
stopes and raises between. On the north leg of the fold the "vein" 
has been removed for a depth of about 300 feet, but on the south 
it has been worked for only about 100 feet The p^matite is fairly 
regular in thickness and would probably average 8 feet through a 
large part of the mine. In certain places where the full width of the 
"vein" had been removed rooms 12 to 15 feet high were left. The 
greater part of the pegmatite has a coarse granitic texture. A pe- 
culiar graphic-granite texture has been observed in smaller portions 
of the pegmatite, caused by a parallel orientation of biotite plates 
in a feldspar-quartz matrix. A thin section cut from a piece of this 
nature showed, under the microscope, & semimicrographic arrange- 
ment of quartz in feldspar crystals. The feldspar is largely albite. 
A large amount of biotite, probably amounting to one-fourth or one- 
third of all the mica contained in the "vein," is found with the 
clear mica. In places the two form intergrowths with one another. 
Apatite, hornblende, and garnet are found as accessory minerals. 
The mica is of clear, light "rum" color and excellent quality. The 
mine has been worked for many years and has been a good producer. 
It is often closed during part of the winter, as it is found difficult to 
keep up sufficient steam to run the air compressor at such an elevation 
during the cold weather. 

Cattail Branch Mine, 

The Cattail Branch Mine is near the" head of Cattail Branch, in 
Yancey County, about 5,500 feet above sea level and nearly a mile 
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southwest of Celo Mountain, the north end of the Black Mountains. 
It was discovered about two years ago by Silvers & Son and B. Hol- 
land, all of Yancey County. The developments consist of open cuts 
at three different points on the ontcrop. The country rock is biotite 
gneiss. Near the pegmatite it is much flexed and folded, striking 
northeastward with nearly vertical folds. The pegmatite is in the 
form of an inclined trough with a horse-shoe or U-shaped cross sec- 
tion. The bottom of the trough pitches about 55^ SW. and cuts 
directly across the country rock. The sides are nearly vertical and, 
at a little distance from the bottom of the trough, conform in a gen- 
eral way with the strike of the country rock. The thickness of the 
pegmatite varies from 3 feet in the curve of the horse-shoe to 20 feet 
or more some distance out from the curve. This includes horses or 
tongues of wall rock around which the pegmatite has forked. About 
30 feet southwest of the curve the northwest arm is nearly 25 feet 
thick, the greatest thickness exposed. The ^S'ein" must have bulged 
out abruptly to attain such a thickness at this point. It contains 
mica-gneiss bands or horses, from a few inches up to a maximum 
in one place of several feet in thickness, and orienied parallel to the 
walls. The southeast arm shows a similar bulging, being about 12 
feet thick at a distance of 25 feet from the curve. 

The texture of the pegmatite is very coarsely granitic. The larger 
portion of the mica is found in the interior of the pegmatite, though 
some occurs scattered along the walls. The quality is excellent and 
the color a beautiful "rum.'' The yield in larger sizes is good, and 
smaller sizes are plentiful. 

Thorn Mountain Mine. 

The Thorn Mountain Mine is on the south side of Thorn Moun- 
tain, about 3 miles south of Wayah Gap, in the Xantahala Moun- 
tains, Macon County. There are two mines about a quarter of a mile 
apart on this mountain. The one chosen for description is sometimes 
called the No. 2 iline. The work consists of a good-sized open cut 
carried back about 40 feet on the strike of the pegmatite, and about 
25 feet deep at the farther end. The country rock is pegmatized 
mica gneiss, which strikes about X. 50^ E. and has a high northwest 
to vertical dip. The pegmatite is from 10 to 15 feet thick, and cuts 
to gneissic country rock with a strike of about N. 25° E. and a dip 
of 50° SE. • (See fig. 2.) At least one horse of mica gneiss is in- 
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eluded in it and exposed near the bottom of the cut. This horse 
is ft large one, with ita achistosity tnmed at an angle to that of the 
■wall rock. In the face of the cut, juat helow the top, the pegmatite 
either forks or, more probably, includes another horse of wall rock. 




u pegmatite at Tbaro Hoantain H Ine, Huon County. N. C. 

The schiatositj of this inclusion is also out of parallel with that of the 
walls. These horsea are even more highly pegraatizcd than the 
country rock, and the lower one has a very irregular outline. 

The texture of the pegmatite is that of very coarse granite. The 
mica does not seem to be confined to any one portion, but is found in 
bunches or pockets of crystals at varying intervals through the mass. 
It ia said that in mining often several feet of barren "vein" would 
have to be removed before one of these pockets was encountered. 
They generally yielded a good quantity of mica, however. In the 
bottom of the cut on the aoutheast side a mass of quartz had been laid 
hare, but it was not sufficiently exposed to determine its relation to the 
rest of the pegmatite. ' An irregular band of solid mica composed of 
an aggregate of small crystals, one-eighth to one-lialf inch or more in 
diameter, was included in this quartz. It was <i to 10 inches thick and 
8 feet long. A little biotite is found with the muscovite at this mine. 
The two are in places intergrown, and in one specimen seen a sheet of 
black mica inclosed a rhomhic-shaped plate of clear mica. The latter 
had very much the appearance of a fancy window in a dark wall. A 
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small amount of pyrrhotite carrying a little chalcopyrite is scattered 
through this quartz in lumps up to half a pound in weight 

This mine has not been worked for several years. The "vein" 
material that had to be removed was foimd to be exceedingly hard. 
The distance of the mine from any settlement made it difficult to 
obtain labor. The mica was reported to be fairly plentiful, however, 
and this combined with its light color and excellent quality ought to 
equalize any disadvantage due to location. 

Mines in the Wayah Bald Region. 

Four mines have been opened in the Nantahala Mountains on the 
east and northeast side of Wayah Bald, Macon County. These are 
the Turkey's Nest, Lyle Cut or Evans, Wayah Bald, and Eaven Cliff. 

• 

AIJ but the Raven Cliff were examined, and since they have so many 
features in common, a description of one with reference to the other 
two will answer for all three. The Lyle Cut has been chosen for 
description. It has been worked by an open cut the width of the peg- 
matite and about 40 yards back into the side of the ridge leading^ast- 
ward from Wayah Bald. The depth is nowhere over 35 feet. 

The country rock is mica gneiss, which strikes N. 80^ E. and dips 
60° NW. The pegmatite cuts across the gneiss with a strike of 
N. 40° E. and a dip of about 70° SE. It is 7 feet wide in places, 
but pinches down to about 3 feet at the entrance to the cut. These 
variations in thickness are rather gradual and the deposit appears to 
be very regular. The strike and dip remain uniform as far as the 
rock is exposed in the cut. A persistent quartz streak of variable 
thickness and continuity occurs within and near the middle of the 
pegmatite. It varies from 10 inches up to 2 feet in thickness, and is 
present in the full height of the pegmatite exposed in the face of the 
cut. It has a peculiar banding parallel to its direction and the walls 
of the pegmatite. In hand specimens the texture is granular and 
the banding appears as alternating portions of more or less translucent 
and white quartz. Small mica plates lie in certain streaks or seams 
parallel to this banding. Under the microscope a thin section proved 
to be almost entirely composed of rather fine-grained quartz. The 
grains are angular and fit somewhat closely together. Some of them 
show evidence of moderate strain. Between crossed nicols a slight 
banding is apparent in certain directions by the extinction of the 
quartz grains. Parallel to this banding are two streaks of minute 
black particles, probably magnetite. These lie chiefly between sep- 
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arate grains of quartz, though some are included in the quartz grains. 
The quartz contains many inclusions. Some of them seem to be ir- 
regular cavities, with or without gas; others have a reddish color, 
and may be iron oxide which has worked its way from the poces be- 
tween the grains into the cavities in the quartz. 
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The mica was reported to be plentiful in the feldspar-quartz streak 
l)etween the quartz band and the wall rock. The color is a beautiful 
"rum" and the quality excellent. 

In the other two mines the pegmatite euta the mica-gneiss country 
Tock, as in the Lyle Cut There is also a regular quartz vein within 
the pegmatite. The mica occurs in a matrix, consisting mostly of 
ieldspar with some quartz, between the quartz band and the walls. 
In the Wayah Bald Mine the quartz forks in one place, nearly in- 
closing a small mass of feldspar (see fig. 3), and in another part it 
completely envelops a mass of feldspar 3 or 4 inches thick. Banding 
of the quartz was not observed in the Wayah Bald Mine, Both 
mines produce "rum"-colored mica of the same excellent quality as 
that of the lyle Cut. 

All are old mines except the Wayah Bald, wliich is the only one that 
3iaa been worked recently. It shut down, however, in thefall of 1906. 

Horace Thompson Mine. 

I The Horace Thompson Mine is about 3^2 mil^^ northeast of Fall- 
ston, in Cleveland County. It has been opened by half a dozen shafts 
"with considerable tunneling from them. Much material has been 
removed, and owing to the decomposed nature of the rock formations 
and the probably scant timbering used, moat of these workings have 
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fallen in and the ground above them has subsided several feet. The 
openings are within an area about 60 yards east and west by 20 yards 
north and south. The country rock is garnetif erous gneiss and schist 
Cyanite is another important constituent in part of it. The garnets^ 
which are up to 1% inches in diameter, weather out in the soil near 
the mine. The product of weathering consists chiefly of clay through 
which abundant fragments of hematite and tufts of cyanite impreg- 
nated with hematite are scattered. The strike of the rock near the 
mine is mostly east and west, swinging to northwest in places, and 
the dip is nearly vertical. In two of the shafts with their timnels 
on the north side of the deposit (not yet fallen in) there were quartz 
ledges and streaks in the large kaolinized feldspar formation ex- 
posed. Blocks of mica several inches in diameter had been left in 
the roof of one of these tunnels lying in the feldspar between the 
wall and one of the quartz masses. Small blocks were included in 
the quartz itself. It seems probable that this pegmatite formation 
is limited in extent, for an opening made about 20 yards east of the 
main workings exposed a small pegmatite body 2 or 3 feet thick with a 
northwest strike, thus cutting across the direction in which the main 
mass appeared to be running. 

This mine has produced a large amount of good-sized mica. The 
color of the mica is clear '^rum" and the quality excellent. Tlie same 
may be said of the majority of the mines of this part of Cleveland 
County and Lincoln County adjoining. Quartz ledges are another 
feature common to manv of the mines of this section. The difRcul- 
ties. encountered in working the Thompson Mine are found in nearly 
all the mines of this region, namely, large amounts of water to handle, 
formations that require much timbering, and the apparent pinching 
out of the mica-bearing rock in one or more directions. 

Coward Mountain Mine. 

The Coward Moimtain Mine is near the top of the south end of 
Coward Mountain, on the north side of the Caney Fork Valley, Jack- 
son Coimty. The notable features are the occurrence of sheet-like 
horses of wall rock and streaks of quartz parallel to the walls of the 
pegmatite. The country rock is hard garnetiferous mica gneiss, 
somewhat schistose near the contact with the pegmatite. The latter 
is about 10 feet thick and strikes about N. 45° E., with a dip of 75^ 
NW. Where seen near the surface, it is nearly or quite conformable 
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with the inclosing rock. Quartz is the predominant mineral and oc- 
curs in veins and streaks parallel to the wall rock. These streaks 
range from 1 or 2 inches up to a couple of feet in thickness. Feld- 
spar is nowhere very abundant in the pegmatite and is confined chiefly 
to a streak 2 or 3 feet thick near the hanging wall, where with quartz 
and mica it forms the "vein." fiorses or sheets of schistose wall 
rock are included in the pegmatite in several places. They range 
from 2 or 3 to several inches in thickness. These horses, together 
with the quartz bands and mica streak, all parallel to the walls, give 
a marked banded stinicture. Such inclusions of sheet-like horses of 
wall rock and veins of quartz in parallel position are not uncommon 
in this region. 

This minQ has not been worked in recent years. The developments 
consist of a shaft on the "vein" reported to b3 100 feet deep, with 
sufficient open-cut work at the surface to give working room on the 
mountain side. The mica is of a clear "rum" color, and, to judge 
from smaller pieces seen, of good quality. Some biotite is found with 
the clear mica. A little sulphide of iron is scattered through the 
"vein" and wall rock. 

Cox & Davies Mine. 

« 

The Cox k Davies Mine is about three-fourths of a mile south of 
Cullowhee, Jackson County, on the point of a ridge, 200 or 300 feet 
above the road. The development consists of open cuts, shafts, and 
tunnels, mostly in bad repair. There are two parallel "veins" about 
70 feet apart, and both have been worked for about 100 yards across 
the top of the ridge. The mica-gneiss country rock strikes about 
X. 80^ E., with a southerly dip. The pegmatite masses conform 
with this in a general way, though they cut the gneiss in places. 

A tunnel on the north "vein" was examined for about 150 feet into 
the hillside. The thickness of the "vein" was in the main from 2 to 
4 feet, but in places it swelled to 6 or 8 feet. At one point the peg- 
matite was warped, the strike shifting from X. 70° E. to S. 80° E. 
and back again, with a varying southerly dip. It cut across the mica 
gneiss, which at this point had a strike of IST. 45° E., and a vertical 
dip. Quartz was exposed only in smaller masses and ledges in this 
tunnel. The feldspar was partly kaolinized and easily removed in 
mining. Quartz was found to be more plentiful in the south "vein." 
In one of the tunnels still open a quartz streak nearly 2 feet thick 
was exposed, in the roof and extended some distance back* Boti 
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veins have been more or less "ground-hogged" through their whole 
length. This has been done mostly by petty leasers, who did not 
care what happened to the mine after their leases expired. Mica of 
excellent quality and in large quantity has been removed from each 
vein. The color is a fine, clear, light "rum" or "wine,'' and the mica 
is said to have brought always the highest prices. 

Chink Knob P rasped. 

South of Chink Knob, near the main road through Canada Toa\ti- 
ship, Jackson County, is a small opening several feet deep, which is 
described here only because of the peculiar type of pegmatite exposed. 
The country rock is mostly mica gneiss, with smaller granitic masses 
included. These are doubtless outliers of the larger intrusions of 
granite in the neighborhood. Some of them assume a pegmatitic 
texture in places. The prospect reveals a vein of pegmatite from 314 
to 4 feet wide. (See fig. 4.) It strikes about N. 5° W. and dips 
from 75° to 80° E., cutting one of the coarse granite masses already 
mentioned. The mica-gneiss country rock a few rods from the pros- 
j)ect had a strike of X. 55° E. and a dip of 50° NW. 




3'/2 ft. 



Fig. 4. — Section of pegrmatite at mica prospect near Chink 
Knob, Jackson County. N. C. 1. Coarse granite; 2. mica and 
feldspar; 3. quartz, jointed; 4, feldspar with little mica. 

The vein is composed largely of quartz. On each side and down 
through the interior of this quartz there is a streak or band of feld- 
spar and mica. The interior band consists chiefly of feldspar with 
a small amoimt of mica, but in the bands between the walls and the 
quartz mica is probably in excess of the feldspar. The quartz is 
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massive and of a dark smoky color. It has a aheety columnar joint- 
ing about normal to its walls, probably caused by later rock move- 
ments. The mica is moatij wedge-shaped and "A," It is of a dark 
smoky color and partly "specked." Blocks from 3 to S inches across 
were probably the largest found during the prospecting. 

Adams Mine. 
The A<lams Aline, li/o miles southeast of Webster, Jackson 
County, is unique. A small granite dike from 4^3 ^^ ^ ^^^^ thick 
cuts sharply across the mica-gneiss country rock. The dike strikes 
X. 25° to 30° W. and dips from 5.t° to 70° NE. ; the mica gneiss 
has about a northeasterly strike, with a dip varying from nearly 
vertical to 70° SE. This granite is rather fine grained and light 
grey to nearly white in color. It has an even texture and shows no 
banding. The dike has been traced over 100 yards along the strike 
by prospect cuts, pits and tunnels. On each side of the granite 
throughout its exposure there is a pegmatite streak from 1 to 2 feet 
thick. (See fig. 5.) In some places this pegmatite is made up 




chiefly of mica; in otliers feldspar with some quartz is equally im- 
portant. The contact between the pegmatite and granite is irregular 
and not sharp. Many of the mica crystals, especially those near the 
contact with the mica gneiss, have their cleavage planes normal to the 
walls of the pegmatite. They do not exhibit any other definite orien- 
tation, however. The feldspar has been kaolinized to some extent 
near the surface. The mica blocks are chiefly small (under 4 or 5 
inches in diameter). They have a clear '"rum" color, but many are 
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damaged by clay stains between the laminae. They are plentiful, how- 
ever, and yield much punch and scrap material. 

A pretty example of faulting is exposed in this mine. The mica 
streak on the southwest side of the granite has been brought nearly 
opposite that on the northeast side by a fault with an 8-foot throw. 
This fault strikes a little east of north and is nearly vertical. The 
formations on the east side of it have slipped to the north a few feet, 
or vice versa. 

MINING AND TREATMENT OF MICA. 

The methods employed in working most of the mines are simple. 
Open cuts are started on the outcrop, followed by shafts or tunnels 
when the "vein" is found sufficiently rich. In some of the larger 
mines power drills and steam pumps are employed and development 
proceeds rapidly. As a rule, however, simple tools are used, such as 
pick and shovel in decomposed formations and hand drills where hard 
rock is encountered. Dynamite is used chiefly in breaking down 
hard rock. The "vein" is worked out by shafts (generally inclined), 
tunnels, drifts, winzes, and stopes. The minimum of timbering is 
used, and pillars are left only where absolutely necessary. The 
workings generally have a very irregular shape, since they follow the 
mica streaks or pockets wherever found. Too often, in the past 
especially, the deposits have been so irregularly worked that the 
term "ground-hogging" has been applied to the methods employed. 
"Ground-hog" workings consist of irregular openings at the surface, 
shallow shafts, and small crooked tunnels, scarcely large enough for a 
man to work in. The term might also be appropriately used to 
describe the irregular stopes made by "jayhawkers" and petty leasers 
in underground workings. These people cut down all the mica-bear- 
ing material available and leave the waste to accumulate in the mine 
until further work is difficult or impossible. 

Some of the mines are located in rather inaccessible places, to 
which tools and provisions have to be packed on men's shoulders, 
and from which the mica is brought away by the same methods. As 
the needs of the mountaineer and the variety of tools required are 
small, even these mines can often be operated at a profit. 

At most of the mines blacksmith forges of suitable size to meet the 
requirement are set up, so that drills and tools can be sharpened and 
other shop work done. Each mine generally has a storage bin or 
house where the mica is kept and sorted over before selling or hauling 
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to trimming establishments. At some mines the output is sold in the 
rough. At others it is split and sized either with or without trim- 
ming off the rough corners and edges. Part of the production is 
shipped to the manufacturers after rough trimming and sizing, and 
the remainder is prepared for the market in local establishments by 
cutting into patterns and punching. The waste from the mines and 
scrap from the cutting houses is ground in local mills or shipped to 
mills outside of the State. 

OBIGIN. 

Mica of commercial size in North Carolina occurs only in peg- 
matite. It is uncertain whether this rock should be classed with dikes 
or veins. It is probable that some bodies are true dikes, whereas 
others may l>e vein formations. A large number falls into an inter- 
mediate class, of which it is not likely that a reference to either origin 
can ever be made. There seems to be no reason against accepting 
an intrusive origin for the majority of those pegmatites which have 
a typical granite texture and in which none of the constituent min- 
erals is separated out in sheetlike masses parallel to the walls, 
especially those that are more persistent in extent in regions where 
granite intrusions are of large size or plentiful. On the other hand, 
it does not seem reasonable to consider, certain forms of pegmatite, 
occurring in the region studied, as true igneous injections. In this 
statement are included such pegmatites as are illustrated in figs. 4 
and 5, and probably also in fig. 3. In each of these masses banding 
is evident. 

Fig. 4 represents a vein cutting a mass of coarse granite or peg- 
matite in a region of granite intrusions. The vein is composed of the 
same minerals, coarsely crystallized, as in pegmatite, and is itself 
p^matite. It is evident that there have been several stages in its 
formation. Apparently the mica-feldspar bands along the walls were 
first formed, followed by the quartz, and then in the middle by the 
streak composed chiefly of feldspar. It is possible that the feldspar 
formed in a fissure in a once solid mass of quartz ; though it probably 
occupies the portion of the original fissure that was never quite closed 
by the quartz. Fig. 5 represents an occurrence that is uncommon, 
though it possesses certain features bearing on the origin of pegma- 
tite. The history shown by this deposit may be briefly described as 
follows: After movements associated with mountain building had 
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ceased — that is, in Carboniferous time or later — the granite dike was 
forced into a fissure or line of weakness cutting across the foliation of 
the country rock. Cooling was fairly rapid, and the texture was con- 
sequently rather fine. This was followed by the deposition of p^- 
matite from solutions passing along each side of the dike. A source 
for such solutions could be found in the final stages of activity of the 
magma from which the granite was formed. 

These two illustrations are given to show that the formation of 
certain pegmatites is much more readily explained by referring it to 
aqueous agencies than to intrusion as an igneous body. With the 
probability thus established of an aqueous origin for certain pegma- 
tites and an intrusive origin for others, we are confronted by a large 
number, the nature of whose origin is difficult to decide. Among 
these are many pegmatites like that represented in fig. 3, in which 
there is a banding .consisting of a streak of feldspar with a little 
quartz mixed through it lying on each side of a quartz band. Locally, 
there are several quartz bands in the pegmatite. It is the opinion 
of the writer that such pegmatites are in part, if not wholly, of vein 
origin. The feldspar component, in many places containing more or 
less quartz mixed through it, may have been intruded as a magma and 
the whole modified by the secondary introduction of quartz by solu- 
tion. It seems more likely, however, that if a })art is to be consid- 
ered the result of aqueous agencies the whole pegmatite should be so 
considered. A strong argument in favor of the deposition of these 
quartz bands from solution is afforded by the peculiar banding, ap- 
parently not due to strain, observed in the quartz streak at the Lyle 
Cut Mine. (See page 94.) 

The blending between the conditions of fusion and solution con- 
ceived to exist under heat and pressure, such as prevail in deeply 
buried granite magmas where water is present in considerable quan- 
tity, has been well set forth by Van Hise,* Crosby and Fuller,f and 
Williams.:]: As stated by Van Hise, given the two conditions, a 
magma and a solution, with no sharp line of demarcation between 
them, we may expect to have injections of dikes and aqueous cemen- 
tation, which grade into each other and between which no sharp dis- 
tinction can be drawn. Van Hise further cites the occurrence of 



* Van Hise. C. R., A Treatise on Metamorphism: Mon. U. S. Geol. Survey, vol. 47, 1904. 

t Crosby, W. O., and Fuller, M. L., Oriffin of Pesrmatite: Am. Geologist, vol. 19. 1897. 

t Williams. G. H.. General Relations of the Granitic Rocks in the Middle Atlantic Piedmor 
Plateau: Fifteenth Ann. Rept. U. S. Geol. Survey, 1895. 
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pegmatite in metamorphic rocks in the Marquette district of the 
Lake Superior region, where no parent granite mass was found, and 
concludes that the pegmatite was formed by the metamorphism of 
the rocks through mechanical action aided by aqueous agencies. 

It is thought that these views are applicable to the pegmatites of 
North Carolina. Some are so clearly associated with large jgranite 
intrusions and are so like granite in their behavior toward the country 
rock that the theory of intrusive origin seems particularly appro- 
priate. Others also in regions of granite masses exhibit structures 
so similar to those generally attributed to vein formations that they 
must be considered of aqueous origin. Still others show structures 
common to both igneous masses and vein formations and must be 
placed in the intermediate stage set forth by Van Hise. There are 
pegmatites within the areas of the Carolina and Roan gneisses which 
are so far removed from any known granite masses that it seems 
probable that they were produced during the metamorphism of the 
inclosing rocks, like those of the Marquette district. This theory is 
more plausible when the great extent of the regional metamorphism 
of the Carolina and Roan gneiss formations and the large number of 
small pegmatite streaks cutting them at all angles are taken into 
consideration. 

The occurrence of drusy cavities, comb structure, and regular band- 
ing, such as is common in many fissure-vein deposits, is observed in 
few places, if anywhere, in the mica-bearing pegmatites of North 
Carolina. This is not to be wondered at when the conditions of the 
formation of pegmatite are considered. The materials are probably 
derived from deep-seated magmatic or metamorphic sources, and the 
pegmatite was formed at great depth under conditions of heat and 
pressure. If the material was itself a magma, the resulting form 
would be a dike, in which formation cavities are never looked for, ex- 
cept near the surface. If the material was a solution, either of 
magmatic or metamorphic origin, a vein would be produced. That 
veins do not necessarily have banded structure nor drusy cavities is 
plainly shown by many of the auriferous quartz veins of the southern 
Appalachians, in which genuine banding or crustification is rare and 
the majority show no trace of either. These veins are the mere 
stumps of a once extensive vein system that has been eroded away 
along with several thousand feet of the formations in which they oc- 
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curred. According to Graton,* these veins were formed by heated 
solutions forced, under great pressure, into what in many cases may 
have been the merest fractures and depositing their loads. The force 
of crystallization may also have aided in expanding the opening, but 
the principal force is supposed to be due to the pressure exerted by the 
weight' of overlying formations on these solutions at a lower depth 
than that at which the vein was formed. It is thought that peg- 
matite veins may have formed in very much the same way as these 
auriferous quartz veins. Under similar conditions heated solutions, 
carrying the constituents of pegmatite instead of those of gold-bearing 
quartz veins, would form regular veins of pegmatite. Any ir- 
regularities in the composition of the solutions would produce the 
banding already described as of common occurrence in pegmatites. 

It is diflScult to conceive of the formation by injection, as an ordi- 
nary magma, of pegmatite in streaks or bands a fraction of an inch 
thick in gneissic rocks, in many places having no visible connection 
with other pegmatite bodies. On the other hand, it is easy to conceive 
of a solution being forced through the smallest fractures or working 
its way between the mineral particles and depositing its load. The 
latter process would not require such high temperatures, either in the 
solution or country rock, as would be required for the injection of a 
magma in order that it might not be cooled so quickly as to prevent 
coarse crystallization. The possibility of the formation of these 
smaller pegmatites by the injection of a highly fluid aqueo-igneous 
magma is not denied, especially if the magma approaches closely the 
conditions of a solution. It is thought, however, that aqueous pro- 
cesses afford a simpler and, therefore, more reasonable explanation. 

Pegmatization of rock masses, so common in the Carolina gneiss, 
especially in the Piedmont Plateau region, has probably resulted from 
one or both of two causes — namely, either recrystallization due to 
aqueous agencies or the addition of more material from solutions 
passing through the formations. In the first process occluded water 
in the rock, aided by the heat generated during regional metamor- 
phism, may have caused recrystallizatiou and coiij^oquont pcgniatitic 
texture. In the second process it is probable that pegmatization has 
resulted from solutions which were fcirced througli the rock along 
cracks, seams, or bedding planes and there deposited their load. 
Where pegmatization is characterized by much feldspar, it is probable 

*Graton. L. C. Gold and Tin Deposits of the Southern Appalachians: Bull. U. S. Geol. Survey 
No. 293. 1906. p. 60. 
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that these solutions were of magmatic origin, and one generally does 
not have to look far to find a granite intrusion in the neighborhood. 
It is thought that pegmatites occurring in irregular masses, streaks, 
lenses, augen, or balls, and having no visible connection with other 
pegmatite bodies, af e generally the result of aqueous action. A solu- 
tion could be readily forced through fractures or seams along the bed- 
ding planes and deposit its load only in the more favorable places. If 
such bodies were formed by intrusions, it would be necessary to con- 
sider that the walls of the dike had been forced together, closing the 
passage through which the magma had passed. Though the possi- 
bility of such conditions is not denied, a simpler method of formation, 
as deposition from solution, is considered more probable. In augen 
and ball-shaped bodies of pegmatite without visible connection with 
other pegmatite masses, room for the segr^ation was probably pro- 
duced by the expansive force of the growing feldspar crystals, which 
have crowded the gneiss or schist out on each side. 

SUMMABY OF CONCLUSIONS. 

It is uncertain whether pegmatites should be called intrusions or 
vein formations. It is probable that some are dikes and others are 
veins. Those with a typical coarse granite texture are probably of 
intrusive origin ; those with a banded structure are probably the re- 
sult of aqueous deposition. In view of certain examples, already 
illustrated by figures, these statements become more acceptable. 
Van Hise's conception of the condition of pegmatite material before 
the pegmatite was formed seems particularly applicable in this 
region ; that is, given a magma and a solution with no sharp line of 
demarcation between them, there may be intrusions and aqueous 
cementation, also grading into each other. Graton's interpretation of 
the formation of the auriferous quartz veins of the southern Appa- 
lachians also seems particularly appropriate in accounting for peg- 
matite veins — that is, the solutions were forced into fractures or fis- 
sures under great pressure, and, by the aid of the expansion produced 
by the crystallization of the minerals being deposited, spread the walls 
apart sufficiently to allow the formation of the veins. The occurrence 
of much pegmatite in small streaks through the rock formations is 
probably caused either by recrystallization through the combined 
action of water and heat or by solutions being forced through frac- 
tures or seams and depositing their loads, or by both. It might also 
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be possible for such pegmatization to be produced by the injection of 
an extremely fluid aqueo-igneous magma into and through the forma- 
tions. Disconnected bodies of pegmatite are also more readily ex- 
plained by deposition from solution than by intrusion as dikes. 

The question of the origin of pegmatites is 'chiefly of scientific 
interest rather than of commercial importance, for good deposits of 
mica are found in rocks of both dike and vein types. The quality of 
the mica from one type is, in general, no better than that from the 
other. It is probable, however, that those pegmatites which are typi- 
cally of intrusive origin will be found to hold out longer than those 
with vein-like structure. Although the available evidence is insuffi- 
cient to prove this definitely, there are certain dike-like masses that 
have been followed long distances, or to considerable depth, and foimd 
to carry paying mica to the limits worked. On the other hand, many 
vein-like deposits have been opened and large quantities of mica re- 
covered from certain portions, and then the "vein" has abruptly 
become poorer or pinched out. Of course, there are vein-like deposits 
which have been worked through considerable distances, though prob- 
ably none has held out so persistently as the bodies of intrusive origin. 

PRODUCTION. 

During 1906 the production of plate or cut mica was 800,440 
pounds, valued at $205,756, as compared with 1,044,800 pounds, 
valued at $100,900, in 1905. This is an increase of $104,856 in 
value, but a decrease of 244,360 pounds in quantity, and is due to 
the larger amount of mica produced in 1906 being the larger sheets. 
In 1905 there was an exceptionally large amount of smaller disks 
and rectangular sheets produced, such as are used for electrical pur- 
poses. The scrap mica produced in 1906 amounted to 1,129 tons, 
valued at $11,940, an average of $10 per ton. As compared with 
the production of 1905, of 275 tons, valued at $3,375, this is an 
increase of 854 tons in quantity and of $8,565 in value. 

Although there is a large amount of mica imported into the United 
States each year, amounting in 1906 to a value of $403,756, there 
is still a strong demand for the North Carolina mica, especially for 
those uses where the best quality of mica is desired. In the following 
table there are given the approximate value and distribution of the 
production of sheet mica by counties for the years 1902 to 1906, 
inclusive : 
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PRODUCTION OF MICA IN NORTH CAROLINA DURING 1902-1906, BY COUNTIES. 



County. 



Ashe 

Buncombe — 
Caldwell .... 
HajTwood .— 

Jackson 

Lincoln 



1902. 



250 



20,000 
5.700 



McDowell 

Macon 

Madison 

Mitchell 

Stokes 

Transylvania 

Watauffa 

Yancey 



600 
4,000 



28,203 

1.000 

750 



Total. 



21.150 



81.653 



1903. 



1.000 
300 



18.000 
5,500 



1.000 
3.500 



29.000 

7,500 

500 



20,000 



86,300 



1904. 




1906.^ 



$ 4.000 



10.000 

34.500 

924 



21.600 



34.000 



100.724 



33.710 
7.900 



15,975 

20.899 

210 



1,500 

90 

17.950 



47.866 



600 

350 

88.800 



100.900 



51.540 
731 

11,275 
916 

64.284 



217.696 



* In 1906 the values by counties include the value of both sheet and scrap mica. 

The next table gives the value of the total production of mica, 
including both sheet and scrap, for the years 1900 to 1906, inclusive: 

PRODUCTION OF MICA IN NORTH CAROLINA. 

1900-1906. 



Year. 



1900- 
1901- 
1902.. 
1903- 
1904- 
1906- 
1906- 



Sheet 


Scrap 


Total 


Value. 


Value. 


Value. 


$66,200 


$36,262 


$101.^462 


79.849 


14.200 


94.049 


81.653 


2.219 


83.872 


86.300 


2.400 


88.700 


100.724 


3.410 


104.134 


100.900 


3.375 


104,275 


206.756 


11.940 


217.696 



QUARTZ (FLINT). 



PRODUCTION. 



The total production of quartz, or flint, during 1906 was 20,963 
tons, valued at $12,578, as compared with 32,648 tons, valued at 
$13^659, a decrease of 11,685 tons in quantity and of $1,081 in value. 
This quartz is vein quartz and has been used as flux in copper smelt- 
ing and for packing purposes. Besides this, there is a large amount 
of quartz that is used in the manufacture of brick, and for clay prod- 
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ucts and for foundry purposes. This is treated under the head of 
"Sand and Gravel." In the following tahle the production of quartz 
in North Carolina for the years 1901 to 1906, inclusive, is given: 



PRODUCTION OF QUARTZ IN NORTH 
CAROLINA. 1901-1906. 



Year. 



1901 
1902 
1903 
1904 
1905 
1906 



Quantity. 


Value. 


T<m9. 




3.000 


$ 7.500 


4.500 


11.250 


29.462 


36.827 


32.972 


36,269 


82.648 


18.659 


20.963 


12.578 



BARYTE8. 

During 1906 the production of crude barytes in North Carolina 
amounted to 3,340 tons, valued at $10,020. This is a decrease of 
2,204 tons in quantity and of $11,650 in value, as compared with 
5,544 tons, valued at $21,670, the production of 1905. This pro- 
duction was obtained from Madison County. For a number of years 
there has been a small production from Gaston County, but it did 
not report any in 1906. The uses and occurrence of barytes were 
described in some detail in Economic Paper No. 9. 

In the following table there is given the production of barytes in 
North Carolina for the years 1901 to 1906, inclusive: 

PRODUCTION OF CRUDE BARYTES IN 
NORTH CAROLINA. 1901-1906. 



Year. 



1901 
1902 
1903 
1904 
1905 
1906 



Quantity, 
Short Tons. 



6,890 
14,679 

6,835 
13.413 

5.545 

3,340 



Value. 



$20,865 
44.130 
21.347 
83.980 
21.670 
10.020 



MONAZITE. 

There continues to be a large demand for Carolina monazite, i 
constant inquiries are received at the Survey Office for informal 
regarding this mineral. The general conditions of this industry 1 
been investigated by Mr. Douglas B. Sterrett* for the United S 
Geological Survey, and the results are given as part of this repo 



* U. S. Geol. Survey, Advance Chapter of Mineral Resources for 1906. 
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LOCATION AND OOCtTBBENCE. 

The area in which workable deposits of monazite have been found in 
the Carolinas is growing yearly, especially to the southwest in South 
Carolina, where parts of Laurens, Pickens, Anderson and Oconee 
counties are now included. This extends the belt in which deposits of 
commercial value are known to exist nearly to the Georgia line. To 
the northeast the belt has been extended beyond the limit set for it in 
southern Caldwell and northern Catawba counties into northern Ire- 
dell Coimty and Alexander County, and will doubtless be traced 
farther. This area contains upward of 3,000 square miles, and in- 
cludes parts or all of Iredell, Alexander, Caldwell, Catawba, Burke, 
McDowell, Gaston, Lincoln, Cleveland, Rutherford and Polk coun- 
ties in North Carolina, and Cherokee, Laurens, Spartanburg, Green- 
ville, Pickens, Anderson and Oconee counties in South Carolina. 
Monazite has been found at other places, outside of this area, but as 
yet no workable deposits have been developed. 

A prospect in the extreme northeast comer of Georgia, in Kabun 
County, is being investigated at the present time for its values in 
monazite and gold. Through the courtesy of the party interested in 
t;he property the writer has learned that the concentrates assay over 
5^ ounces of gold per ton, with 30 per cent of cerium oxide and 4 
per cent, of thorium oxide. Since such a high content of cerium would 
<?orrespond to nearly pure monazite, carrying no other minerals such 
«s are generally found in concentrates, the oxide of lanthanum and 
<iidyinium were probably included in that report for cerium. In that 
<^se the concentrates would run a little over 40 per cent, monazite if 
"the rare earth oxides found by assay all came from monazite. If the 
j)ercentage of concentrates that can be washed from the gravel is large, 
such a deposit is very promising. 

Among other places, monazite is reported to occur in some quantity 
at a few localities in Clay County and near Mars Hill, Madison 
County. In the latter county monazite crystals % i^^^ thick and 
1 inch long have been found. At Wilkesboro, N. C, a small quan- 
tity of monazite was found in a trial panning in Cub Creek The 
area of known commercial deposits of monazite will doubtless be ex- 
tended both to the northeast and to the southwest as. the demands for 
xnonazite increase and the old deposits become exhausted. 

The greater part of the monazite belt lies in the Piedmont Plateau. 
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The belt crosses the South Mountains, however, in Burke, McDowell 
and Kutherford counties, and borders on the foothills of the Blue 
Ridge. In the monazite region the elevations of the Piedmont Plateau 
vary from 700 or 800 feet to 1,500 feet above sea-level. Much of this 
area is dissected by river and creek valleys from 50 to 300 or 400 feet 
deep. 

Workable deposits of monazite do not occur every\vhere in the 
monazite belt as described, but are confined to certain smaller belts, 
whose direction and extent are controlled by the trend and continuity 
of certain rock formations from which are derived the deposits, found 
chiefly in the gravels and sands of creek and stream beds and adjoin- 
ing bottom lands. Gravel deposits may be too low grade to work on 
the upper part of a stream, while lower down, where the area drained 
contains favorable rock formations, the gravels may be rich. Hence, 
for successful prospecting a general knowledge of the geological forma- 
tions and ability to recognize those from which the monazite of the 
placers is derived is desirable. 

GEOLOGY. 

Classes of rocks. — Practically all of the rocks of the monazite re- 
gion are either gneisses or schists.* The most important formation 
includes both of these types and is called Carolina gneiss. Other rock 
formations are gneissoid and porphyritic granite, hornblende gneiss 
and diorite, pegmatite, peridotite and allied rocks, and diabase. 

Ihe Carolina gneiss is by far the most extensive formation in the 
monazite region and appears in nearly every section. The granite- 
gneiss rocks are next in importance and occur in belts and irregular- 
shaped masses throughout the area of the Carolina gneiss. These 
granite masses vary from small dikes measured in feet or inches in 
thickness to large bodies 3 or 4 miles across. After the granites come 
the hornblende gneisses, which are most prominent along the north- 
west side of the region, where they are generally associated with large 
granite masses. Hornblende gneisses occur in other portions of the 
monazite belt, but are not of so much importance. The Carolina 
gneiss presents considerable variations in composition and structure. 
The most common types are mica, garnet, cyanite, and graphite 
gneisses and schists, or combinations of two or more of these types. 

* Cknnplete descriptions fittins: many of these types of rocks may be found in the ffeoloffic folkw 

fublished by the U. S. Geolosrical Survey ; see Geolosric Atlas U. S., folio 116 [Asheville] , folio 124 
Mount Mitchell], by Arthur Keith. 
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These rocks vary from light grey to dark grey in color and often have 
a light bluish-grey to bluish-black cast when graphite is abundant in 
them. Some of the schists are fine grained and are often composed of 
several distinguishing minerals, as muscovite, biotite, cyanite in fine 
needles, and graphite, besides fine grains of quartz and other min- 
-erals ; others are composed of the same minerals in coarser grains or 
£akes. Garnets appear in each rock type and may be fairly large even 
in the finer-grained schist. The presence of much pegmatitic material 
is a characteristic feature of the Carolina gneiss. 

The granite gneisses are either biotitic, muscovitic, or hornblende 
in composition, and in places have a typically porphyritic texture. 
In the latter case the feldspar phenocrysts generally assume an augen 
:form, caused by crushing and elongation in the direction of shearing. 
There is an abundant development of small red garnets throughout 
onany large areas of these granites. A microscopic section cut from a 
porphyritic granite forming the bed rock at the Moon iline, 9 miles 
-cast of south of Greenville, S. C, contained the following minerals : 
llicrocline, orthoclase, albite, quartz, biotite, muscovite, garnet, and 
^ little zircon. The rock showed the effect of shearing, with the de- 
velopment or introduction of secondary minerals. The feldspar phe- 
nocrysts had been fractured and elongated, and secondary quartz had 
been deposited between the fragments. As a result of these meta- 
Tnorphic processes the feldspar crystals form augen-shaped bodies 
which lie parallel to the schistosity of the rock mass. The garnet is 
plainly secondary, and contains considerable quartz intergrown and 
included withjn it. In other parts of the region, as in the Carpenters 
Bjiob section and much of Cleveland County, there are large areas 
'of granite gneiss which have an even granular texture and are com- 
posed chiefly of white feldspar, grey quartz, biotite, muscovite, and 
-garnet. 

The hornblende gneisses and diorites are the only other types of 
rock of much importance in the monazite region. The hornblende 
gneisses are nearly black to dark green in color, and are composed 
chiefly of small interwoven and matted hornblende crystals. They 
grade into diorite, which is also dark colored, but contain a notice- 
able amount of feldspar and have a granitoid texture. These horn- 
blendic rocks are more prominent throughout the northwestern side of 
the monazite belt, where, along with large areas of granite, they 
assume considerable importance. 
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Pegmatite is of common occurrence throughout the region, espe- 
cially in those areas where commercial deposits of monazite are found. 
There is a wide variation in the nature of this pegmatite. In some 
places it occurs as distinct masses or bodies with the typical composi- 
tion and texture — ^that is, composed of quartz and feldspar, with or 
without mica and other accessory minerals, crystallized out on a large 
scale. In other places the pegmatite represents a recrystallization of 
portions of rock formations with the formation or introduction of .the 
component minerals of pegmatite. Sometimes the secondary minerals 
consist chiefly of quartz with smaller quantities of the others. Often 
it is diflicult to determine whether certain smaller rock masses are 
granite or p^matite, when the texture is not very coarse and the 
relations to the inclosing rocks cannot be clearly seen in the small 
portions exposed. 

The peridotites are not of very common occurrence in this region. 
They are dark green to greenish-black basic rocks, containing the 
ferromagnesian minerals olivine, pyroxene, and sometimes horn- 
blende, as their chief constituents. The peridotites often outcrop 
prominently and generally leave rounded "nigger-head" boulders on 
the surface near their outcrop. In the majority of cases, however, the 
peridotites will be found to have partly altered to soapstone or serpen- 
tine at the surface. In some cases the whole mass has been thus meta- 
morphosed. 

Diabase is not uncommon in certain parts of the monazite region, 
and is readily recognized by its dark color, weight, and the character- 
istic spheroidal or "nigger-head'' boulders it leaves scattered over the 
surface. 

Age.— -Most of the gneisses and schists of the monazite region are 
of great age and represent highly metamorphosed sedimentary and 
igneous rocks. The mctamorphisni, folding, and faulting of these rocks 
have been extreme, and in most cases it is^ difficult to determine the 
original nature of the formations, since much of the sedimentary bed- 
ding and igneous texture have been destroyed by smashing and re- 
crystallization. This is especially true of the Carolina gneiss, which 
is the oldest formation represented and has been cut by intrusions of 
later age. The hornblende gneiss and diorite, the peridotite, and part, 
at least, of the granite-gneiss are also very old rocks and are inter- 
mingled and folded with the parts of the Carolina gneiss in a very 
complex way. Other gneisses and granites are of later age and have 
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not been subjected to the same degree of shearing as the older ones, so 
that the development of sehistosity in them has not been so extensive 
as in the older types. The gneisses and schists, particularly of the 
Carolina gneiss, have been interbanded with and cut at all angles by 
numerous streaks of pegmatitic or granitic material. These streaks 
range from a fraction of an inch upward in thickness. In some places 
I)egmatization is so thorough that mica gneiss has become strikingly 
like granite gneiss. 

Associations of monazite. — The best deposits of monazite have been 
found in or near areas where large granite masses outcrop or where 
pegmatization of the country rock has been extreme. On the other 
hand, where the gneisses and schists are nearly free from pegmatitic 
material and there are no gi*anite masses in the neighborhood, the 
stream gravels are found to be very poor in monazite. When mona- 
zite has been found in place to any extent in the country rock, it has 
not been in the ordinary pegmatite streaks and masses, but in portions 
of the rock fonnations where there has been extensive recrystalliza- 
tion, with the development or introduction of pegmatitic material. 
Such pegmatization is locally a common feature of the Carolina gneiss, 
which is accordingly a favorable kind of rock for the occurrence of 
monazite. 

Monazite deposits in re^ons where hornblende rocks are abundant 
generally contain a large percentage of black sands. In such cases it 
is often difficult to concentrate the monazite to a marketable grade. 
As an offset to this, however, especially in regions where granite is 
associated with the homblendic rocks, gold is often found in the con- 
centrates in more than sufficient quantity to pay the cost of separation, 
and in the same localities the concentrates generally carry also a quan- 
tity of zircon, sufficient in some cases to pay for the separation. This 
zircon is in the form of small clear crvstals with a brilliant luster, 
which range in size up to 1 millimeter square and about 2 millimeters 
long. A fairly clean separation can be made by cleaning with an 
electromagnetic machine and careful washing. The quantity and the 
size of the zircon crystals found in the monazite concentrates are in 
general smaller in the deposits located in areas of Carolina gneiss 
than in the granitic and hornblendic rock; likewise the quantity of 
gold found in the deposits in areas of Carolina gneiss is smaller and 
rarely pays the cost of separation. 

8 
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Weathering and soils. — The rocks of this region have undergone 
such extensive weathering that good outcrops are the exception, and 
a thick mantle of residual soil covers much of the country. The kind 
of rock underlying certain soils can be determined, unless decomposi- 
tion has been too thorough, by studying the outcrops and the grada- 
tions from such exposures into the residual soil. Thus the nature of 
the soils furnishes a clue as to the probability of monazite being 
present in quantity in the gravel of the streams ; and, conversely, the 
nature of the country rock that a stream drains can often be told and 
the probable occurrence of monazite be conjectured by examining the 
debris in the gravels of the bottom lands and of the stream bed. 

The Carolina gneiss, on partial disintegration and decomposition, 
often forms a gravelly soil with a red clayey matrix. This is espe- 
cially characteristic of the graphite-cyanite type, which is abundant in 
parts of the region. The pebbles are composed of small fragments of 
the original rock, often tufts of cyanite, impregnated with hematite or 
limonite, or small pieces of pure iron ore. 

Garnets may or may not be present. On more complete decomposi- 
tion a reddish clayey soil results, with no decided characteristics. 
Other types of the Carolina gneiss, in which mica is an important con- 
stituent, leave a micaceous soil which often assumes a purplish color. 
Granites, on partial disintegration and decomposition, yield light 
sandy soils. Often blocks of undisint^rated granite occur scattered 
through the soils, giving additional evidence of the nature of the 
underlying rocks. On more complete decomposition granite yields 
soils of a light to dark reddish color, depending on the quantity of 
ferromagnesian minerals in the original rock, as biotite or hornblende. 
The quartz grains of the granite remain as sand mixed through a 
clayey matrix. Where the Carolina gneiss and granite are intimately 
associated, or where pegmatization has been extensive in a body of 
. Carolina gneiss, there results a sandy soil, characteristic of granite, 
containing scattered through it pebbles of iron ore, characteristic of 
the Carolina gneiss. The relative importance of the iron-ore pebbles 
decreases in the soils as the quantity of pegmatite or of granite in the 
rock formations increases. These features of the soils are especially 
marked on the broad, flat ridges characterizing much of the Piedmont 
Plateau. The homblendic rocks yield a dark reddish-brown to choco- 
late-colored clayev soil which is very characteristic. 



MINING INDUSTRY. 115 

MINING AND CLEANING. 

Wet concentration. — Xearly all of the monazite shipped from the 
Carolinas has been obtained from gravel. deposits. These deposits lie 
in and along the stream and creek beds, where the monazite has col- 
lected after liberation from the decomposing gneisses and schists of 
the region. A part of the production for 1906, however, was obtained 
from a monazite-bearing gneissic rock by crushing and then separating 
on concentrating tables. The percentage of monazite contained in the 
ore treated in either type of deposit is small and probably does not 
often run over 1 per cent. 

The usual method of working the gravel deposits has been by wash- 
ing in sluice boxes, though in 1906 concentrating tables were employed 
at several places. The form of table most used is the Wilfley or one of 
similar type. It is set up at the mine as convenient as possible to the 
gravel deposit to be treated, and is operated by a gasoline or kerosene 
motor. The gravel is dumped into a- shaking hopper through which 
water is continually passing. The sand is washed through the hopper 
and passes over the table, while the oversize is shoveled out. At one 
mine the gravels are raised by a mechanical elevator and the oversize 
is removed in a revolving screen, from which the sand is passed over 
a table. In the better class of machines a number-one product can be 
taken off in the first washing, and the middlings be passed over a 
second time along with new sands. In some cases, however, where 
only two grades are separated, concentrates and tailings, a consider- 
able quantity of rough concentrates is first washed out and then care- 
fully sent over the machine a second time. In this way the grade of 
the sand is raised and a very clean product is obtained. 

The degree of concentration it is possible to attain by wet njethods 
depends largely upon the composition of the gravels to be treated and 
the care used in treating them. Where black sands, such as magne- 
tite, ilmenite, etc., and other minerals with a high specific gravity are 
abundant it is difiicult to bring the concentrates up to 50 per cent, 
monazite, even w^ith good concentrating tables, and the product from 
sluice boxes may run as low as 15 per cent, and under. In more 
favorable deposits, where the percentage of black sand is not large, a 
concentrate running 80 or even 90 per cent, can be obtained with con- 
centrating tables, while in sluice-box washing the grade can be brought 
up to 70 or even 80 per cent. Where the monazite is separated from 
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the hard rock formations the grade has been brought up to 95 per 
cent, and over by the use of concentrating tables. Taking the mon- 
azite region as a whole, there are not many large gravel deposits which 
will yield concentrates of over 40 per cent, monazite in sluice-box 
concentration, and the average yield of crude monazite would prob- 
ably not be far from 30 per cent. Should the use of concentrating 
tables increase, the grade of the crude monazite produced will be 
raised correspondingly. 

Formerly the deposits of monazite-bearing gravels in the bottom 
lands along the creeks and streams were worked without any thought 
of the land being left in such a condition that farming could be re- 
sumed after mining had ceased. So the soils were washed away, and 
the gravels were piled up in irregular heaps and ridges. In this way 
the best farming lands were being ruined, and those farmers who had 
leased their monazite deposits found themselves possessors of nearly 
worthless land, with only the money received on the leases. This has 
been remedied in many cases by more systematic working of the 
gravel beds. The top soil is thrown on the side of the working pit 
opposite to that on which the deposit lies, and the underlying gravel 
is washed. When the next block of gravel is opened the soil is 
thrown off upon the gravel already washed in the adjoining pit. By 
spreading the gravel out somewhat evenly and placing the soil 
smoothly over it nearly the whole land is kept in condition for farm- 
ing after the monazite has been removed. 

It has been found that, when the stream gravels are washed for 
monazite and then left for a few months, especially in rainy weather, 
another crop, so to speak, of monazite can be obtained. This results 
from the washing in of monazite from the surface of the surrounding 
fields and hills, where it has been left by the decomposition of the 
original rock matrix. With this end in view, the lands draining into 
the streams should be plowed now and then, to give the surface waters 
a chance to wash the monazite into the stream beds. In many cases 
the farmers have preferred to wash the stream gravels themselves 
once or twice, or more times, a year. The usual cultivation of their 
farm land keeps a fresh supply of monazite stirred up in the fields, 
from which much of it is washed into the creeks. 

Electrical cleaning, — A portion of the crude monazite is shipped to 
the manufacturers as it comes from the mines. The greater part, 
however, is cleaned by electrical machinery at local cleaning mills in 
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the monazite region. In this way the percentage of monazite in the 
sand is greatly increased and the freight charges on waste products 
are minimized. The different types of machinery in use are (1) the 
Wetherill electro-magnetic machine and its modifications, (2) a 
machine in which the minerals are deflected by electro magnets while 
falling, and (3) a static machine. 

Of the Wetherill machines there are two specially designed, im- 
proved types operated in different parts of the region — one in North 
Carolina, the other in South Carolina. In these machines there are 
four magnetic fields, which lift the different varieties of sand from 
a main conveying belt passing through them. Smaller belts, be- 
tween the main belt and the magnetic pole lifting the minerals, carry 
the sand attracted by the different magnets out of the magnetic field 
and drop it into proper receptacles. In this way magnetic iron is re- 
moved by the first field; titanic iron, garnet, and other minerals of 
similar magnetic intensity by the second ; and coarse and fine mona- 
zite by the third and fourth fields, respectively. Quartz, rutile, 
zircon, gold, and other highly nonmagnetic minerals pass off as tail- 
ings. This type of machine readily cleans the sand to 90 per cent., 
and is able to raise it to 95 per cent, monazite by careful handling. 
In another type of Wetherill machine, of which several have been 
used in the monazite region, there is but one magnetic field, which 
generally removes magnetic and titanic iron and garnet, while the 
monazite is left with the quartz, zircon, and other highly nonmagnetic 
minerals. The cleaned product from this machine probably averages 
about 80 per cent, and does not often run over 85 per cent, monazite. 
When the field magnets are properly constructed it is possible to pags 
the sand through the machine a second time under a much higher 
magnetic intensity and to free the monazite of many of the other 
minerals left with it in the first cleaning. 

In the second type of the electro-magnetic machine the sand is 
passed over a series of belts, and the separation is effected by the 
deflection in a magnetic field of the grains of mineral a^ they fall 
over the ends of the belts. The different minerals are drawn out of 
their ordinary course of fall by powerful magnetic fields and are 
carried off in different chutes. In this way a very clean separation 
of monazite is Said to be effected. 

In the electro-static machine all the minerals but monazite and 
garnet are lifted from the sands. This is accomplished by a cylinder 
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about 2 feet in diameter and 3 feet long, covered with sheets of vul- 
canite, slightly separated from one another, 8 by 12 inches square 
and three-eighths of an inch thick. The vulcanite is excited by rub- 
bing with felt-covered cylinders revolving at a high rate of speed. 
The speed is regulated by cone pulleys, and is made greater when 
the atmosphere contains considerable moisture. The sand is heated 
by two gasoline lamps before exposure to the electrified cylinder. 
The latter is revolved slow^ly, and all the sand attracted to it is re- 
moved by brushes. 

MONAZITE IN ORIGINAL MATRIX. 

Xew company and plant, — A new company entered the Carolina 
monazite field during 1906. This was the British Monazite Com- 
pany, representing the South Metropolitan .Gas Light Company of 
London, which undertook to mine monazite to secure a source of sup- 
ply that could be depended on at times when the selling price of 
thorium products becomes excessive, or the supply in the market is 
limited by monopolies. The new company located about 3 miles 
northeast of Shelby, Cleveland County, where it has opened the old 
Campbell Mine with improved machinery and methods. The propo- 
sition at this mine is different from that of any other mine being 
operated in the region, and consists in crushing a monazite-bearing 
rock and separating out the moilazite with concentrating tables. For 
this purpose a frame-work mill, well designed for the placing of the 
machinery used in treating the ore, was built adjacent to the outcrop 
of the ore body. Through the courtesy of Mr. Hugh Stewart, 
manager for the company, the following outline of the operation is 
given: 

From the quarry the ore rock is trammed to the miH and dumped on the 
feed floor, whence it receives the f oHowing treatment : 

1. Crushed in Gates gyratory crushers to 1 inch. 

2. Elevated to bin, whence it is discharged to roHs crushing to one-sixth 
inch diameter. 

3. Product from the latter is discharged into sizing apparatus (sieves). 
Material of dne-fourth inch diameter or under goes through sieve and is dis- 
charged into second elevator. Material over one-fourth inch goes over sieve 
and is discharged into second crushing rolls, where it is reduced to one-eighth 
inch and is also discharged to second elevator. 

4. Second elevator sends ore into Huntington mills, fitted with 16-mesh 
screens, through which the ore is discharged. 

5. Ore from the Huntington mills is collected in hoppers and fed to 
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1 Wilfley and 3 Overstrom tables. The seconds and thirds from the first 
Wilfley and middlings from the Overstroms are passed over a second Wilfley 
table for final concentration. 

The product from the mill runs between 90 and 95 per cent, 
monazite. A higher grade product can be obtained by careful treat- 
ment, but is not necessary. The company works the stream gravels 
on its property with sluice boxes and treats the concentrates obtained 
on one of the Wilfley tables, bringing it up to nearly 90 per cent. 
monazite. 

Ore deposit. — At the time of visit the ore rock was being mined 
from a shallow open quarry over 150 yards long in a northerly direc- 
tion and from 8 to 25 vards wide. The cut varied from 5 to 20 feet 
in depth and was irregular in shape. The rock was generally re- 
moved through the full height of the working face and the ore ma- 
terial was cobbed out. This was not usually difficult, as the ore rock 
differed in appearance from the lean. The rock was somewhat 
jointed and, being partly weathered, was easily removed with the aid 
of dynamite. The ore was hauled in tram cars, drawn by horses or 
mules, from the quarry to the mill at the southeast comer of the cut. 

Monazite was found in all the rock taken from the cut, though 
the material used for ore occurred in bands varying from a few inches 
to 3 or more feet in thickness, interbedded with lower grade material. 
In places two or more streaks were worked for ore at the same time. 
All rock carrying above 0.4 or 0.5 per cent, monazite was treated as 
ore; beds carrying a lower percentage were discarded. Mill tests 
made on some of the lean streaks showed only 0.3 per cent, monazite. 

Geology. — The country rock is Carolina gneiss, which has been con- 
siderably altered along certain strata by pegmatization. The beds 
have been thrown into a series of gentle folds. The latter, as exposed 
in the quarry, were from 20 to 50 or more feet from axis to axis. 
The rock as a whole is a pegmatized graphitic biotite gneiss, in which 
certain beds have been more highly recrystallized or pegmatized than 
others. The beds carrying larger percentages of monazite are those 
with a typical augen structure. The latter is due to porphyritic feld- 
spar crystals and small bodies of pegmatite, ranging from the size of 
a grain of wheat to that of a walnut, scattered through the gneiss. 
Beds where pegmatization has been small, or where nearly the whole 
rock has been replaced by pegmatite, do not carry as much monazite 
as those in an intermediate position. 
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Under the microscope sections cut from specimens from one of the 
ore streaks show quartz, feldspar, biotite, graphite, muscovite, mona- 
zite, limonite in films and stains, and a very little zircon. Though 
the feldspar has been partially kaolinized and was mostly lost during 
the grinding of the sections, it seems to be chiefly orthoclase and 
microcline ; but a few small fragments of albite are left in one of the 
sections. The greater part of the quartz is plainly secondary. It 
occurs in bands or streaks of grain running with the schistosity of the 
rock. In some places the quartz has been deposited in the fractures 
or between grains of other mineral, while in other places it includes 
fragments of such minerals as biotite and graphite. Inclusions of 
gas cavities and some very fine acicular mineral, probably rutile, are 
not uncommon in the quartz. Biotite occurs in interwoven laths and 
crystals roughly parallel with the banding of the rock. The 
pleochroism of the biotite is light yellow-brown to dark greenish- 
brown. The graphite occurs as plates and laths, in general lying 
parallel to the banding of the rock, and exhibiting various relations 
to the associated minerals. In some cases it is interbanded with, and 
even interleaved with, biotite, while in others the plates are turned 
across the schistosity. Monazite occurs in contact with the various 
minerals of the sections, though it is more often included in or sur- 
rounded by grains of quartz and biotite. 

The rock has been so thoroughly recrystallized that it is impossible 
to say just what the original minerals were. The quartz was evi- 
dently the last mineral to be added, and the biotite was probably the 
first to be formed during recrystallization. Much of the graphite 
was apparently contemporaneous with the biotite; the remainder was 
plainly formed later. It would be difficult to give the order of 
formation of the muscovite, feldspar, and monazite. They are inter- 
mediate between the biotite and the quartz, or in some cases probably 
contemporaneous with the latter. 

BRAZILIAN MONAZITE. 

The principal source of supply of monazite for the world's con- 
sumption has been Brazil. In the United States, however, the market 
for the monazite has not only practically been supplied by the home 
production, but during the last several years a considerable amount of 
high-grade sand has been exported. In return, however, there is a 
large importation of manufactured thorium nitrate each year. 
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The Brazilian deposits lie along the coasts of the States of Bahia 
and Espirito Santo. The monazite occurs in the sand banks and 
dunes on the beaches, where it has undergone partial concentration 
by the action of the tides and waves. Gravel deposits of commercial 
value have also been reported along the River Parahyba, where a 
plant has been erected to test their value. The exploitation of the 
Brazilian beach deposits was first undertaken by John Gordon, an 
American. In the early days of mining Gordon shipped monazite 
sand as ballast at a cost of less jthan $15 per ton to Hamburg, Ger- 
many, where he realized large profits on it, since the lowest price 
at that time for sand carrying 5 per cent, of thoria was $95 to $120 
per ton. Later he was forced to enter an agreement with the German 
combination of thorium manufacturers without being able to establish 
the intended monopoly of the exports of Brazilian monazite. In 
1903 the Brazilian legislative assembly decided that the deposits of 
monazite sand along the coast belonged to the Federal Government 
and forbade their exploitation. Later bids were let for the privilege 
of working these sands, and the rights were finally secured by A. C. 
de Freytas Company, of Hamburg. This company guaranteed a 
royalty of 50 per cent of the sales made and an annual production of 
1,700 tons. The de Freytas Company soon went into partnership 
with Gordon, and together they made an agreement to sell their whole 
product to the German thorium syndicate. From the latter they 
were to receive, in addition to the selling price, a share of the profits 
from the sale of thorium nitrate. In this way the thorium syndicate 
has held a partial monopoly over the production of monazite from 
Brazil. 

When it was found that other manufacturers of thorium products 
were able to obtain supplies elsewhere and that the whole output of 
Brazil could not be controlled, the German thorium syndicate decided 
to kill out all competition. Accordingly, in January, 1906, the price 
of thorium nitrate was reduced to nearly half of that prevailing at 
the time. The quantity of nitrate sold to each consumer was limited 
to his demands and was so placed as to conflict with the attempted 
sales of companies not in the thorium syndicate. In this way the 
acquisition by brokers of large quantities of low-priced thorium 
nitrate for speculative purposes was avoided. This cut in the price 
of nitrate has been injurious or fatal to several smaller manufacturers 
of thorium products who had supplies of high-priced material in 
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Stock, though it has not seriously affected larger, well-established firms 
mining their own monazite. The effect on the production of mona- 
zite in the United States has been very small, and it is doubtful 
whether the total output was in reality less than in 1905. The pro- 
duction all came from North Carolina and South Carolina, and rep- 
resents the output of five companies, with a few independent pro- 
ducers. Three of the smaller companies, once active in the region, 
have either been forced out of business or handled no sand during 
1906. 

As reported by Consul-General G. E. Anderson,* the exports of 
monazite in 1906 were 4,787 short tons, valued at $480,843, as com- 
pared with 4,881 short tons, valued at $485,184, in 1905. 

The federal authorities of Brazil continue to charge about 50 per 
cent, on exports of monazite, and the quality of the sand obtained is 
not so good as formerly.. Exporters state that they cannot ship their 
monazite to the United States, since the tariff of 6 cents per pound for 
5 per cent, thorium constituent is prohibitory. 

PRODUCTION. 

The production of monazite in North Carolina during 1906 
amounted to 697,275 pounds, valued at $125,510, as compared with 
894,368 pounds, valued at $107,324, in 1905. This increase in 
value and decrease in quantity is due to the fact that the 1905 
product, which was reported in the condition sold by the producer, 
represented both cleaned and partly cleaned sand, while the 1906 
production represents the cleaned sand as it is shipped to the manu- 
facturers of thorium compounds. This production was obtained from 
Cleveland, Rutherford, Burke, McDowell, Lincoln, Polk, Catawba 
and Iredell counties, given in the order of the importance of their 
productions. 

During the past year the price of thoriima nitrate was reduced 
nearly one-half by the German thorium combine. Although this 
material is manufactured principally from monazite, there was no 
decrease noted in the selling price of the cleaned monazite sand. 

* Monazite Sand in Brazil: Mining World, June 1, 1907. p. 691. 
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In the following table there is given the production and value of 
monazite mined in North Carolina from 1893 to 1906, inclusive: 



PRODUCTION OF MONAZITE IN NORTH 
CAROLINA* 1893-1906. 



Year. 



1893- 
1894. 
1895- 
1896- 
1897- 
1898- 
1899- 
1900- 
1901- 
1902- 
1903- 
1904- 
1906. 
1906- 



Monazite. 


Pounds. 


Value. 


130,000 


$ 7.600 


546.865 


36,193 


1,573.000 


137,150 


30.000 


1,500 


44.000 


1,960 


250,776 


13.542 


350,000 


20,000 


908,000 


48,805 


748,736 


59,262 


802,000 


64.160 


778,000 


58,694 


685,999 


79,438 


894,868 


107,324 


697,275 


125,510 



PRICES. 



The price of thorium nitrate has shown some remarkable variations 
during the last thirteen years, as appears in the following table : 

Prices (per kilogram of 2.2046 pounds) of tJiorium nitrate, 1894-1906, 



Early in 1894 $ 476.00 

January, 1895 214.00 

July, 1895 119.00 

November, 1895 71.40 

May, 1896 35.70 



October, 189C $ 21.42 

October, 1899 7.14 

Later, and in 1905 12.61 

January, 1906 6.43 



The prices paid for crude monazite in the North Carolina mining 
regions varied from II/2 cents per pound for very low-grade concen- 
trates with small thoria content to 15 or more cents for the better 
grades. The average price was nearly 8 cents per pound. 



ZIRCON. 



PBODUCTIOX. 



The production of zircon, which was all obtained from Henderson 
County, North Carolina, amounted in 1906 to 1,100 pounds, valued 
at $248, as compared with 8,000 pounds, valued at $1,600, in 1906. 
This zircon occurs in pegmatite, and at the present time represents 
the only source of zircon in the United States. There occurs as a 
by-product in monazite mining a fine zircon which can be concen- 
trated to a very clean product, which offers a promising source of 
supply of this mineral, and one which should be of considerable value 




124 



MINING INDUSTEY. 



to the producer of monazite, as in his cleaning process he obtains the 
zircon in a rather pure condition. 

There is given in the following table the production and value of 
zircon mined in North Carolina from 1902 to 1906, inclusive : 



PRODUCTION OF ZIRCON IN NORTH 

CAROLINA FROM 1902 TO 1906. 

INCLUSIVE. 



Year. 



1902 - — 
1908 - — 
1904 -- 
1906 — - 
1906 



Pounds. 



2,000 
3.000 
1.000 
8.000 
1.100 



Value. 



380 
670 
200 
1.600 
248 



TALC AND 80AP8T0NE. 



PRODUCTION. 

The total production of talc and soapstone during 1906 amoxmted 
to 4,184 tons, valued at $66,979, and was obtained from Swain, 
Cherokee, Moore, Alleghany, Jackson and Ashe coxmties. Besides 
the above, there was a small amoimt of soapstone quarried, princi- 
pally in Ashe County, which was used for chimneys, fireplaces, etc. 
As there is very little talc sold in the crude state, the value given for 
the production represents the manufactured products, and the pro- 
duction is classified as it is marketed, as ground, manufactured, 
rough, and for chimney purposes. In the table below there is giten 
the condition in which the 1906 production was marketed, together 
with the productions for 1904 and 1905: 

PRODUCTION OF TALC AND PYROPHYLLrTE IN NORTH CAROLINA DURING 

1904. 1906 AND 1906. 



Condition in Which Marketed. 



Ground talc for powders, etc. 

Talc cut into pencils, aras tips, etc 

Talc sold crude — . 

Soapstone cut into slabs for chimneys, 
etc 




8.163 
208 
430 



ToUl 



$ 82.217 

28.673 

4.417 

175 



8.801 I 66.483 



1906. 



1906. 



Quan- 
tity. 
Short 
Tons. 



Value. 



Quan- 
tity. 
Short 
Tons. 



8.629 
205 
801 



4,035 



I 89.007 

82.568 

8.115 

250 



2.094 

1,020 

896 



Value. 



I 19.926 
85.688 

11.116 

2S0 



74.940 



4.009 



66.979 
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The next table shows the quantity and value of talc and soapstone 
produced in North Carolina from 1898 to 190§, inclusive: 

PRODUCTION OP TALC AND SOAPSTONE IN NORTH CAROLINA, 

1898 TO 1906, INCLUSIVE. 



Year. 



1896- 
1899- 
1900- 
1901- 
1902. 



Quantity. 



Short Tons. 
1.695 
1,817 
4,622 
5.819 
5.239 




Quantity. 



27.320 
31.880 
76.308 
77.974 
88,962 



1903. 
1904. 
1905. 
1906. 



Short Tons, 
5.331 
8.801 
4.035 
4,184 



Value. 



76,984 
65,483 
74.940 
66,979 



PRECIOUS STONES. 

During the past year Bulletin No. 12, on "The History of the 
Gems Found in North Carolina," by Gteorge F. Kunz, has been pub- 
lished, which describes in considerable detail the various gem min- 
erals found in North Carolina. The report is rather freely illustrated 
by colored and black-and-white plates, showing some of the famous 
gem crystals and minerals that have been found in the State. This 
report is for general distribution, and copy of same can be obtained 
by writing to the State Geologist, Chapel Hill, N. C, and enclosing 
ten cents for postage. In the North Carolina mineral exhibit at the 
Jamestown Exposition there is a very complete collection of the gems 
and gem minerals of the State, which have been loaned by the Ameri- 
can Gem and Pearl Company, the State Museum and Joseph Hyde 
Pratt. These collections illustrate the occurrence of gem minerals 
and show the gem in the rough state and as a cut stone. 

PEODUCTION. 

During 1906 the total production of precious stones of all kinds in 
North Carolina was $6,000, as compared with $3,350, the value of 
the production of 1905. This is an increase of $1,650, but a decrease 
of $5,600, as compared with $10,600, the value of the 1904 produc- 
tion. The precious stones mined consisted of blue and yellow beryl, 
emerald and emerald matrix, aquamarine, ruby, sapphire, rhodolite, 
garnet and quartz gems, as amethysts, crystal, smoky and rutilated. 
These were obtained from Mitchell, Macon, Yancey, Jackson, Alex- 
ander, Cleveland, Lincoln and Iredell counties, given in the order 
of the estimated value of their output. There are two companies 
now operating in North Carolina especially for gems — the American 
Grem and Pearl Company, mining various beryl gems in Mitchell 
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County and rhodolites in Macon County, and the United States Euby 
Company, who are mining rubies in Macon County. 

In the following table is given the production of precious stones in 
North Carolina since 1900 : 

PRODUCTION OF PRECIOUS STONES IN 
NORTH CAROUNA SINCE 1900. 



I ! 

Year. Value. 



1900 $ 12.020 

1901 24.245 

1902 I 5.300 

1903 1.525 

1904— ' lo.eoo 

1906 8.350 

1906 5.000 



MINERAL WATERS. 
PRODUCTION. 

The production of mineral waters in 1906 was a decrease from 
that of the previous years and amounted to 158,680 gallons valued 
at $31,413 as compared with 201,000 gallons valued at $38,755, 
the 1905 production. There were 13 springs that reported these 
sales, as follows : 

All Healing Spring, Taylorsville, Alexander County. 

Barium Rock Spring, Barium Springs, Iredell Coimty. 

Buckhom Lithia Spring, Bullock, Granville County. 

Cleveland Spring, Shelby, Cleveland County. 

Connelly Spring, Connelly, Burke County. 

Haywood White Sulphur Spring, Waynesville, Haywood County. , 

Jackson Spring, Jackson, Moore County. 

Mida Spring, near Charlotte, Mecklenburg County. 

Morris Spring, Morris Springs, Stokes County. 

Panacea Springs, near Littleton, Halifax County. 

Seven Springs, near Goldsboro, Wayne County. 

Thompson Bromine-Arsenic Spring, Crumpler, Ashe County. 

Vade Mecum Spring, Stokes County. 

The mineral spring water industry is slowly increasing in value as 
the springs become better known, and it is confidently expected that 
certain of these springs will eventually become large shippers of 
mineral water and represent an industry of considerable value to the 
State, Many of them have hotels run in conjunction with tfaem 
which are dependent for their success upon the quality of the spring 
waters. 
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In the following table there are given the quantity and value of 
mineral water shipped for the years 1901 to 1906, inclusive: 

PRODUCTION OP BilNERAL WATERS IN NORTH 
CAROLINA SINCE 1901. 






Year. 



1901 
1902 
1908 
1904 
1905 
1906 



Amount. 
Gallons. 



375.700 
104,400 
83.100 
145.800 
201.000 
158.680 



Value. 



42. 167 
18.795 
13.085 
21.902 
38,755 
31.413 



GRAPHITE. 



PRODUCTION. 



The production of graphite in North Carolina is very small and 
for the past three years has been 100 tons, which was obtained from 
Wake County. In the following table there is given the production 
of graphite from 1901 to 1906, inclusive: 

PRODUCTION OP GRAPHITE IN NORTH CAROUNA 

FROM 1901 TO 1906. 



Year. 



1901 
1902 
1903 
1904 
1905 
1906 



Quantity. 


Value. 


Tona. 




95 


$ 559 


830 


4.800 


50 


248 


100 


525 


100 


475 


100 


475 



COAL. 

During the past year exploration work has been carried on in the 
Moore County coal field to the west of Cumnock ^Iine» which has 
been the only producer in this region for a great many years. The 
property exploited consists of a tract of land containing 625 acres 
with a frontage of one mile on Deep River, being bounded on its 
northwest side by Horseshoe Bend. It is 3 miles above Carbon- 
ton, X. C, and one mile from Haw Branch, a station on the Durham 
and Charlotte Railroad. This property is being developed by Mr. 
D. P. Bible, of Newport, N". C, who has run a cut 12 to 20 feet 
for a distance of 75 feet, starting at the base of a high hill. At the 
end of the cut a drift extends 20 feet following the dip of the vein, 
which is about 16°. A level has been run to the northwest for 30 feet 
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and has exposed an upper seam of coal 18 inches thick; then a seam 
of slate above 18 inches and then a 28-inch seam of coal. The seam 
of slate has been constantly diminishing. There have been about 
200 tons of coal taken out thus far during the exploration of this 
property, but none has been sold or shipped. 



PBODUCTION. 

The production of coal in North Carolina has been growing con4r 
stantlv less for a number of vears, and in 1906 there was none at all 
produced. In 1905 the production was only 1,557 tons valued at 
$2,336. In the following table is shown the distribution of the coal 
product of North Carolina f6r the years 1901 to 1905 : 

DISTRIBUTION OP THE COAL PRODUCT OP NORTH CAROLINA. 1901-1905. 



Year. 



1901 
1902 
1903 
1904 
1905 



Loaded 
at Mines 
for Ship- 
ment. 


Sold to 

Local 

Trade 

and 

Used by 

Employ- 


Used at 
Mines 

for 
steam 

and 
Heat. 


Total 
Quan- 
tity. 


Total 
Value. 


Averasre 

Price 

Per 

Ton. 


Average 
Number 
of Days 
Active. 


Short 

T<m». 

10.000 

20.400 

14.429 

4.600 

461 


Shvrt 
Ton*. 


Short 
Tons. 
2.000 
2.500 
2.798 
2.100 


Short 

Tons. 

12.000 

23,000 

17,309 

7.000 

1.657 


$ 15.000 

34,500 

95.300 

10,500 

2.336 


$ 1.25 
1.50 
1.47 
1.50 
1.60 


300 

286 

264 

, 240 

60 


100 

87 

800 

1,096 





Average 
Number 
of Em- 
ployees. 



25 
40 
49 
25 
16 



The next table shows the production of coal in North Carolina 
since 1890, when the Cumnock Mine was reopened : 

COAL PRODUCTION IN NORTH CAROLINA FROM 1890 TO 1906. 



Year. 



1890- 
1891. 
1892- 
1893- 
1894. 
1895. 
1896- 
1897- 
1898. 



Quantity. 



10.262 
20.355 

6.679 
17,000 
16.900 
24.900 

7,813 
21.280 
11.495 



Year. 



1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 



Quantity. 



26.896 

17,784 

12.000 

28.000 

17.809 

7,000 

1.667 

0.000 



STONE. 



INTRODUCTION. 



Building stones offer one of the most promising iields for invest- 
ment of any in North Carolina and the value of these deposits is 
becoming better known every year. As they are brought to the at- 
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tention of architects and contractors, new orders for stone are re- 
ceived in as many new localities. Thus during the past ten years 
the value of the building stone production has increased from $70,736 
to $854,301, which has been due to the advertising of the stone and 
bringing it to the attention of architects and builders. 

In 1906 the total value of the production of all kinds -of stone was 
$854,301, which is an increase of $256,379 as compared with 
$597,922, the value of the production of 1905. There is given in 
the following table the value of the production of various stones for 
the years 1900 to 1906, inclusive: 

PRODUCTION OP BUILDING STONES IN NORTH CAROLINA. 1900-1906. 



Year. 



1900 
1901 
1902 
1908 
1904 
1906 
1906 



Granite. 



Value. 
267,962 
264.906 
338.749 
384.367 
292.439 
664.426 
778,819 



Sandstone. 



Value. 

27.210 

11.682 

4.826 

600 

260 

4.482 

3.431 



Marble and 
Limestone. 



$• 



Value. 



8.857 
23,163 
26.366 
19.887 
29.016 
72,061 



Total Value. 



286.172 
284,946 
866.727 
360.822 
812.676 
697.922 
864.801 



Statistics not collected for 1900. 



GRANI 



PRODUCTION. 



The year 1906 has seen a most gratifying advance made in the 
granite industry in North Carolina. Many new markets have been 
found. for North Carolina granite, and in every case it has been most 
favorably received. During 1906 the total value of all the granite 
produced was $778,819, which, compared with the value of the 1905 
production, $564,425, was an increase of $214,394. The number of 
operators quarrying granite during 1906 was 25, an increase of 
2 over the number quarrying during 1905, and these worked 30 dif- 
ferent quarries in the following fourteen counties, given in the order 
of the importance of their productions: Rowan, Surry, Rockingham, 
Buncombe, Polk, Warren, Orange, McDowell, Vance, Henderson, 
Cabarrus, Gaston, Catawba and Davidson. Davie, one of the 1905 
producers, drops out for 1906, while Rockingham reappears and 
Catawba and Davidson are added to the list. 

Nearly half of the granite produced in the State during 1906 was 
used for building and ornamental purposes, the value being 
$375,074. This is an increase of $62,712 over the value of the 1905 
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product used for tlieBe purposes, which amounted to $312,362. 
There was a very large increase in the value of the granite used for 
road-making, railroad ballast, etc., the value of the 1906 production 
being $228,429 and of the 1905 production $118,470, an increase 
of $109,959. 

There are givon in the following table the value and uses of granite 
quarried from 1901 to 1906, inclusive: 

USES OF GBANrrE PRODUCED IN NORTH CAROLINA IN IMl-lSOS. 



u>«. 


IMl. 


1902. 


1««. 


.!«4. 


,».. 


l^ 




8B.US 




ti27.(e« 

30.780 
8g,0»9 

a: 163 


IBisOT 
101.632 

99.296 


$312,362 
48,234 

11.062 


t97G.07« 






CnuhedBtoDsforiwd-iiukiDE.railmd 




Other purpoHB 




ToUlvslne 


264.906 


338.1W 


334.3ST 


292.439 


E64.42G 









There is given in the following table the value of the granite 
product from 1897 to 1906, inclusive. This shows very strikingly 
the marvellous growth of this industry : 



PRODUCTION OF GRANITE IN 
CAROLINA. 1897 TO 190& 


NORTH 


Y«r. 


Vmln. 


.»> 


K5,M4 

SS4,3S7 
TI8.819 


















im 



SANDSTONE. 
PaODCOTION. 

The sandstone industry in North Carolina is but a very minute 
part of the stone industry. The production of this type of building 
stone has never been very large and in 1906 it only amounted in 
value to $3,431, which is a decrease of $1,051 as compared with the 
value ($4,482) of the 1905 production. As in the previous year, 
nearly all of the production of 1906 was dressed stone used for 
building purposes. There is given in the following table the value 
of the production of sandstone for the years 1897 to 1906, in- 
clusive, and it illustrates how small this industry is in the State : 
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PRODUCTION OF SANDSTONE IN NORTH 
CAROLINA, 1897 TO 1906. 



Year. 



1897- 
1898.. 
1899- 
1900- 
1901- 
1902-. 
1903- 
1904- 
1905.. 
1906- 



Value. 



11.500 

9.100 

10.300 

27.210 

11.682 

4.825 

600 

250 

4.482 

3,431 



MARBLE AND OTHER FORMS OF LIMESTONE. 

PRODUCTION. 

When one considers the demand for lime in North Carolina and 
the small amount produced in the State, one readily realizes that 
there should be favorable opportunities for investment in lime kilns 
in this State. Their success, however, depends largely on favorable 
freight rates. Although there was an increase in the total amount of 
lime produced during the past year, yet this is but a very small 
proportion of the total amount that is used in the State. During 
1906 the total amount of. lime produced amounted to 147,410 
bushels valued at $41,468 and was obtained from Henderson, Bun- 
combe, Transylvania and New Hanover counties. There was also 
quarried in New Hanover County 23,872 tons of limestone valued 
at $30,588, which was used for road building. This makes a total 
value of the limestone produced in the State during 1906 of $72,051. 
This is an increase of $43,036 as compared with $29,015, the value 
of the 1905 production. There was no marble produced in the 
State during 1906. 

In the following table is given the value of the production of 
limestone from 1901 to 1906, inclusive: 



PRODUCTION OF MARBLE AND OTHER 
FORMS OF LIMESTONE. 1901-1906. 



Year. 



1901 
1902 
1903 
1904 
1906 
1906 



Value. 



8.367 
23.163 
26.366 
19.887 
29.016 
72.051 




SAND AND GRAVEL. 

The figures given under this head simply include the production 
of sand used by molders. Besides this there is an enormous quantity 
of sand and gravel produced each year and utilized in the manufac- 
ture of brick, railway, highway and sidewalk construction, for flux, 
etc. In the manufacture of mortar for bricklaying there was un- 
doubtedly at least 225,000 tons of sand used in 1906. Then be- 
sides this amount there is an enormous amount used in the manu- 
facture of plaster. The amount used as molding sand was 843 tons 
valued at $491. This does not represent all the sand used for this 
])urpo8e, for the reason that many foundrymeu obtain what they de- 
sire close by their shops and keep no record of the quantity used. 
There was also reported a production of 23,750 tons valued at 
$8,700, which was designated as building sand. This makes the 
total production of sand reported 24,593 tons, valued at $9,191. 

SAND-LIME BRICK. 

PRODUCTION. 

The manufacture of sand-lime brick in North Carolina is an in- 
dustry that was begun but a few years ago. It has, however, con- 
stantly been increasing its production, and in 1906 the total number 
of sand-lime brick produced was 3,897,000 brick valued at $32,975, 
of which 3,147,000 were common brick valued at $22,225 and 
750,000 were front brick valued at $10,750. This production was 
made by three producers in Buncombe, Scotland and New Hanover 
counties. In the following table there is given the production of 
sand-lime brick in North Carolina, for the past three years : 



PRODUCTION OP SAND-LIME BRICK IN NORTH CAROLINA, 1904-1906. 



Year. 



1904 
1906 
1906 



Common Brick. 


Front Brick. 
Number. Value. 


Number. 


Value. 


1,800.000 
8.185.000 
3.147.000 


$ 17.500 
20.963 
22.225 


1 


660.000 1 8.150 
750.000 1 10.750 

1 



Total 
Value. 



17.600 
29.108 
82.975 



CLAY. 



During the past few years there has been a constant increase in 
the production of clay products in North Carolina, and in 1906 
there was a large increase in the value of the production of the clay 
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products, as compared with that of 1905. Notwithstanding this 
increase, the clay industry in North Carolina does not as yet begin 
to equal the production that the quantity and quality of the various 
clays throughout the State would warrant. They offer most promis- 
ing fields for investment, this being especially true of the manufac- 
ture of pressed, fancy and vitrified brick, in the manufacture of 
earthenware and stoneware, in the manufacture of porcelain, elec- 
trical insulators, etc., and in the manufacture of tiling, sewer pipe 
and terra cotta. While there has been some advance made along 
some of these lines during the past year, and a nuxnber of new com- 
panies have been organized, yet by far the larger portion of the 
better qualities of clays is still shipped outside the State. The de- 
mand for the better quality of brick, for porcelain-ware and all kinds 
of terra cotta is very large in Xorth Carolina, and there are large 
quantities of these products imported into the State each year, which 
in many instances could have been manufactured from clays known 
to exist in North Carolina. 

In 1906 the total value of all clay products manufactured in North 
Carolina amounted to $1,182,438. • Including the value of kaolin, 
all of which was shipped out of the State, the total value of the clay 
industry in the State for 1906 was $1,272,796. As compared with 
the value ($1,124,052) of the 1905 production, this is an increase of 
$148,744. 

KAOLIN. 

The production of kaolin in North Carolina in 1906 was obtained 
from Jackson, Swain, Mitchell and Richmond counties, given in the 
order of the importance of their productions. This amounted to 
11,803 tons, valued at $90,036, as compared with 10,988 tons, valued 
at $85,622, in 1905, this being an increase of 815 tons in quantity 
and of $3,414 in value. The average value of the 1906 production 
was $7.63 per ton, which is a decrease of 16 cents, as compared with 
the average value of $7.70 per ton of the 1905 production. As far 
as can be learned, all of this kaolin was used in the manufacture of 
pottery and pajier. 

POTTERY CLAY. 

PRODUCTIOX. 

There continues to be a decline in the pottery industry in North 
Carolina, and in 1906 the value of this production was only $11,770, 
a decrease of $1,549, as compared with $13,319, the value of the 
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1905 production. This small production was divided amongst 
twenty-eight manufacturers in the following eight counties, given in 
the order of the importance of their productions : Catawba, Lincoln, 
Randolph, Buncombe, Wilkes, Union, Moore, Johnston. None of 
the twenty-eight manufacturers produced any great amount of pot- 
tery, the largest one only producing pottery to the value of $1,500. 
Of this 1906 production, $713 was the value of red earthenware, and 
$11,057 was the value of the stoneware. 

There was a small amount of pottery clay sold crude in 1906, 
amounting to 188 tons, valued at $137. The values of the different 
grades bf pottery produced in 1905 and 1906 are given by counties 
in the following table : 

VALUE OP THE POTTERY PRODUCTS OP NORTH CAROLINA BY COUNTIES IN 

1905 AND 1906. 



County. 



Earthen- 
ware. 



Buncombe $ 125 

Catawba - 

Chatham !— 

Johnston - i 100 

Lincoln 20 

Moore 

Randolph 

Union 100 

Wilkes - - - 42 



Total 



1905. 



Stone- 
ware. 



$2,726 

1.930 

500 

150 

2,059 

100 

790 

2.400 

2.278 



387 



12.932 



Total. 



2.850 

1.930 

500 

250 

2.079 

100 

790 

2.500 

2.320 



1906. 



Earthen- 
ware. 



100 
135 



50 



50 
150 
178 

30 



13.319 



713 



stone- 
ware. 



$ 1.325 
4,600 



40 
1.767 

100 
1.496 

740 
1.000 



11.057 



TotaL 



$ 1.425 
4.736 



90 
1,757 

150 
1.646 

918 
l.OSO 



11.770 



FIRE CLAY AND PIPE CLAY. 



PRODUCTION. 



The clays and clay products included under this head are fire and 
pipe clays, fire brick, sewer pipe, drain tile, fancy tile, flue linings, 
terra cotta, etc. The total value of all these products reported in 
1906 was $120,965. This is an increase of $9,693 as compared 
with $111,272, the value of the 1905 production. Although there 
has been a considerable advance made in the production of fire-clay 
and pipe-clay products since 1900, there are still many opportunities 
for investment along these lines Of this 1906 production $7,180 
was the value of 401,000 fire brick, which were manufactured in Bun- 
combe and Eandolph counties. This is a decrease of 280,000 brick 
in quantity and of $1,153 in value as compared with 681,000 brick 
valued at $8,333, the production of 1905. There was also a small 
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amount of crude fire clay sold in 1906, amounting to 19 tons, valued 
at $185. The production of terra cotta, sewer pipe, tile, drain tile, 
etc., during 1906 was valued at $113,900, and was obtained from 
Guilford, Beaufort and Eandolph counties, given in the order of the 
importance of their productions. This is an increase of $11,455 in 
value as compared with $102,445, the value of the 1905 production. 
In the following table the production of fire-clay and pipe-clay prod- 
ucts for the past six years is given, and this shows a decided increase 
in the value of this industry during that time : 

PRODUCTION OF FIRE-CLAY AND PIPE-CLAY PRODUCTS IN NORTH CAROLINA. 

1901-1906. 



Year. 



1901- 
1902.. 
1903- 
1904- 
1905- 
1906- 



Fire Brick. 



Quantity. 



65.000 



407.500 
163.000 
681.000 
401.000 



Value. 



560 
1.203 
5.250 
2,700 
8.333 
7.180 



Sewer 

Pipe. Tile. 

Etc. 



55.745 
72.618 
100.989 
110.800 
102.445 
113.900 



Crude Clay. 



Tons. 



231 
80 
57 
19 



Value. 



100 
215 
875 
700 
494 
185 



BRICK CLAY. 



PRODUCTION. 



As was stated in the report for 1905, there are in nearly every 
county of North Carolina clay deposits suitable for the manufacture 
of common brick, these consisting of both residual and sedimentary 
clays. In some instances the deposits are of such character that a 
common brick of the best quality can be made. Often the brick 
yards can be favorably located near railroad transportation and 
usually fuel for burning the brick can be obtained at a very low 
price. Notwithstanding these advantages for brick manufacture in 
the State, the industry has not been as valuable as it should have been, 
and it is largely due to the lack of capital for installing machinery 
and also for lack of men experienced in brick manufacture. The 
total number of brick manufactured in North Carolina during 1906, 
with the exception of fire brick, amounted to 167,123,000 valued at 
$1,049,488. This is an increase of 12,238,000 brick in quantity and 
of $135,674 in value as compared with 154,885,000 brick valued at 
$913,814, the production of 1905. The average value per thousand 
of this 1906 production was $6.28. As compared with $5.89, the 
average value per thousand of the 1905 production, this is an in- 
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1905 production. This small production was divided amongst 
twenty-eight manufacturers in the following eight counties, given in 
the order of the importance of their productions : Catawba, Lincoln, 
Randolph, Buncombe, Wilkes, Union, Moore, Johnston. None of 
the twenty-eight manufacturers produced any great amount of pot- 
tery, the largest one only producing pottery to the value of $1,500. 
Of this 1906 production, $713 was the value of red earthenware, and 
$11,057 was the value of the stoneware. 

There was a small amount of pottery clay sold crude in 1906, 
amounting to 188 tons, valued at $137. The values of the different 
grades bi pottery produced in 1905 and 1906 are given by coimties 
in the following table : 

VALUE OF THE POTTERY PRODUCTS OP NORTH CAROLINA BY COUNTIES IN 

1905 AND 1906. 



County. 



Buncombe - 
Catawba — 
Chatham -- 
Johnston — 

Lincoln 

Moore 

Randolph- 
Union 

Wilkes — . 



1905. 



Earthen- 
ware. 



$ 125 



100 
20 



100 
42 



Total 



387 



Stone- 
ware. 



$2,726 

1.930 

500 

150 

2.059 

100 

790 

2.400 

2.278 



12.932 



Total. 



$ 2.850 

1.980 

500 

250 

2.079 

100 

790 

2.600 

2.320 



13.319 



1906. 



Earthen- 
ware. 



100 
136 



60 



60 
150 
178 

30 



713 



Stone- 
ware. 



TotaL 



$1,826 
4.600 



40 
1.767 

100 
1.496 

740 
1.000 



1.426 
4.7S6 



11,067 



90 
1,7S7 

160 
1.646 

918 
1.080 



11.770 



FIRE CLAY AND PIPE CLAY. 



PBODUOTION. 



The clays and clay products included under this head are fire and 
pipe clays, fire brick, sewer pipe, drain tile, fancy tile, flue linings, 
terra cotta, etc. The total value of all these prokiucts reported in 
1906 was $120,965. This is an increase of $9,693 as compared 
with $111,272, the value of the 1905 production. Although there 
has been a considerable advance made in the production of fire-clay 
and pipe-clay products since 1900, there are still many opportunities 
for investment along these lines Of this 1906 production $7,180 
was the value of 401,000 fire brick, which were manufactured in Bun- 
combe and Eandolph counties. This is a decrease of 280,000 brick 
in quantity and of $1,153 in value as compared with 681,000 brick 
valued at $8,333, the production of 1905. There was also a small 
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amount of crude fire clay sold in 1906, amounting to 19 tons, valued 
at $185. The production of terra cotta, sewer pipe, tile, drain tile, 
etc., during 1906 was valued at $113,900, and was obtained from 
Guilford, Beaufort and Randolph counties, given in the order of the 
importance of their productions. This is an increase of $11,455 in 
value as compared with $102,445, the value of the 1905 production. 
In the following table the production of fire-clay and pipe-clay prod- 
ucts for the past six years is given, and this shows a decided increase 
in the value of this industry during that time : 

PRODUCTION OP FIRE-CLAY AND PIPE-CLAY PRODUCTS IN NORTH CAROLINA. 

1901-1906. 



Year. 



1901.. 
1902-. 
1903.. 
1904-. 
1906-. 
1906 -. 



Fire Brick. 




407.500 
163.000 
681.000 
401.000 



Value. 



560 
1.203 
5.250 
2.700 
8.333 
7.180 



Sewer 

Pipe. Tile. 

Etc. 



55.745 
72.618 
100.989 
110.800 
102.445 
113.900 



Crude Clay. 



Tons. 



231 
80 
57 
19 



Value. 



100 
216 
875 
700 
494 
185 



BRICK CLAY. 



PRODUCTION. 



As was stated in the report for 1905, there are in nearly every 
county of North Carolina clay deposits suitable for the manufacture 
of common brick, these consisting of both residual and sedimentary 
clays. In some instances the deposits are of such character that a 
common brick of the best quality can be made. Often the brick 
yards can be favorably located near railroad transportation and 
usually fuel for burning the brick can be obtained at a very low 
price. Notwithstanding these advantages for brick manufacture in 
the State, the industry has not been as valuable as it should have been, 
and it is largely due to the lack of capital for installing machinery 
and also for lack of men experienced in brick manufacture. The 
total number of brick manufactured in North Carolina during 1906, 
with the exception of fire brick, amounted to 167,123,000 valued at 
$1,049,488. This is an increase of 12,238,000 brick in quantity and 
of $135,674 in value as compared with 154,885,000 brick valued at 
$913,814, the production of 1905. The average value per thousand 
of this 1906 production was $6.28. As compared with $5.89, the 
average value per thousand of the 1905 production, this is an in- 
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crease of 39 cents per thousand. This large increase in the produc- 
tion of brick in the State has been due to the large amount of con- 
struction work that has been done, and this demand is continuing 
through 1907. 

There were 61 counties from which this production was obtained, 
this being two more than in 1905. Davie, Jackson, Macon, Martin 
and Onslow counties, which reported no production during 1905, 
were producers during 1906, while, on the other hand, Cabarrus, 
Stokes and Yadkin counties, which were producers in 1905, made no 
production in 1906. Of the 1906 production, 166,338,000 were 
common brick valued at $1,041,078, which is an increase of 
12,728,000 brick in quantity and of $144,789 in value as compared 
with 153,610,000 common brick valued at $896,289, the 1905 pro- 
duction. The number of pressed and fancy brick in 1906 was 
385,000 valued at $4,410, and of vitrified brick 400,000 valued at 
$4,000. 

There are given in the following table the quantity and value of 
common, pressed, vitrified and fire brick produced during the past 
four years : 

PRODUCTION OF COMMON. PRESSED. VITRIFIED AND FIRE BRICK 

IN 1903, 1904. 1905 afid 1906. 





1903. 


1904. 


1905. 


1906. 


Character. 


Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


Value. 


Common brick-— 
Pressed brick — 
Vitrified brick— 
Firebrick- 


186,822.900 
766,000 
500.000 
407.500 


$731,802 
8.230 
5.000 
5,250 


143.988.860 

1.510.000 

490.000 

163.000 


$796,494 

17.375 

3.860 

2.700 


153.610.000 
875.000 
400.000 
681.000 


$896,289 

13.925 

3.600 

8.333 


166.338,000 
385.000 
400.000 
401.000 


$1,041,078 

4.410 

4,000 

• 7,180 


Total — 


138.496.400 


750.282 


146.091.860 


819.419 


155.566.000 


922.147 


167.524.000 


1.056,668 



There was some increase in the average value per thousand re- 
ceived for common brick in 1906 as compared with the average 
value per thousand received for the 1905 product. While this is 
due partly to a better quality of brick manufactured, it is due largely 
to the greater demand for common brick. The average value per 
thousand received for 1906 was $6.25, which is 42 cents greater than 
the average value of 1905. The lowest value per thousand reported 
as having been received for common brick during 1906 was $4, 
which was received for 50,000 brick in Forsyth County, for 400,000 
in Harnett County, and for 2,000,000 in Union County. The 
highest value per thousand received for common brick was $10 re- 
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«eived for 300,000 brick in Guilford County, The number of man- 
ufacturers engaged in making brick in 1906 was 20 more than the 
number (164) engaged in this business in 1906. 

In the following tables the total number and value of the dif- 
ferent varieties of brick manufactured in North Carolina are given 
for the years 1905 and 1906 by counties : 
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Only 61 counties out of 97 made any production of brick, and of 
these Forsyth County produced the largest number of brick in 1906, 
amounting to 14,277,000 brick valued at $82,796. Wayne County 
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was second with a production of 9,720,000 brick valued at $63,413, 
and Lenoir County was third with a production of 9,000,000 brick 
valued at $55,850. In 1905 the first three counties were Wayne, 
Forsyth and Cabarrus, with the following productions respectively: 
10,750,000 brick valued at $59,563; 10,283,000 brick valued at 
$55,915 ; 9,200,000 brick valued at $69,450. The county producing 
the smallest number of brick was Jackson, with a production of 
16,000 brick valued at $100. 

In the tables below are given the quantity and value of all the 
clay products produced in North Carolina from 1901 to 1906, in- 
clusive : 

VALUE OF CLAY PRODUCTIONS OP NORTH CAROLINA IN 
1901. 1902. 1903. 1904. 1906 AND 1906. 



Common brick 

Pressed brick 

Vitrified brick- 

Fire brick 

Eartbenware 

Stoneware 

Decorated ware 

Sewer pipe. tile, etc 



Kaolin.- 
Fireclay 



Total value 



1901. 



Quantity. 



134^441.570 
1.096,000 
180.000 
66.000 



Tons. 
16.676 



Value. 



$697,861 

10.220 

1.650 

650 

4.490 

17,463 

662 

66.746 



119,172 
100 



1902. 



Quantity. 



181.611.700 

1.233.000 

600.000 



907.793 



Tona. 
13.322 



Value. 



$694, 82^ 

10,626 

6,000 

1.203 

668 

13.864 



72,618 



108,106 
216 



1903. 



Quantity. 



136,822.900 
766,000 
600,000 
407.600 



ToTia, 



908.106 



8.606 
231 



Value. 



731,802 

8.230 

6.000 

5.260 

612 

13,700 



100,989 



76.000 
876 



942,468 



Common brick 

Pressed brick 

Vitrified brick 

Firebrick 

Ekurthenware 

Stoneware 

Decorated ware 

Sewer pipe, tile, etc. 



Kaolin — 
Fireclay 



Total value 



1904. 



Quantity. 



148,968,860 
1,610,000 
430,000 
163.000 



Tona, 



9.110 
202' 



Value. 



$795,494 

17,376 

3.850 

2,700 

438 

13.462 



110.800 



76.670 
761 



1.021.650 



1906. 



Quantity. 



163,610.000 
875,000 
400.000 
681,000 



Tana. 

10,988 
107* 



Value. 



$896,289 

13.925 

3.600 

8.333 

387 

12,932 



1906. 



Quantity. 



102,445 



85,622 
519 



1,124.052 



166,338,000 
385.000 
400.000 
401,000 



Tona. 

10,803 
207 



Value. 



$1,041,078 

4.410 

4,000 

7,180 

713 

11,067 



113,900 



90.036 
322 



1.272,696 



'Including ordinary stoneware clay sold crude. 

The statistics given in this table do not, perhaps, represent the total 
output of all the clay production of the State, for the reason that in 
many of the counties there are a few thousand brick made for local 
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purposes regarding which it is extremely difficult or impossible to 
obtain statistics, this being especially true where the brick are not 
for sale, but are used directly by those manufacturing them. 

SUMMARY. 

The 1906 mineral production was obtained from 80 coimties as 
compared with 78 coimties in 1905, and in the following table the 
value of the productions for the years 1905 and 1906 in each county 
is given: 

VALUE OF MINERAL PRODUCTION BY COUNTIES IN NORTH CAROLINA 

IN 1905 AND 1906. 



County. 



Alamance — 
Alexander — 
Alleffhany — 

Anson 

Ashe 

Beaufort — 

Bertie 

Bladen 

Brunswick - 
Buncombe— 

Burke 

Cabarrus — 

Caldwell 

Camden 

Carteret 

Caswell 

Catawba 

Chatham — 
Cherokee — 

Chowan 

Clay 

Cleveland — 
Columbus — 

Craven 

Cumberland 
Currituck — 

Dare 

Davidson... 

Davie 

Duplin 

Durham 

Edgecombe - 

Forsyth 

Franklin — 

Gaston 

Gates 

Graham 

Granville — 

Greene 

Guilford- — 

Halifax 

Harnett 

Haywood — 
Henderson . 
Hertford — 

Hyde— 

Iredell 

Jackson 

Johnston — 
Jones 



1906. 



Mineral 

Pro- 
duction, 

Includinflr 
Kaolin. 



600 



830 



86.607 

1.016 

23.489 



3.581 

2.336 

29.459 



7.600 
73.017 



1.420 
8.850 



3.365 



Clay 

Products, 

Except 

KaoUn. 



$ 27.960 



1,600 



16.260 
460 
760 



36.786 

6.260 

69,450 

16.600 



16.705 
2.000 



7.700 



4.800 
12.600 
48.765 
16.600 



19.000 



263 
57.063 
31.150 
56.015 
14.500 
11.520 



Total. 



I 27.950 
600 



1.500 

830 

15.250 

450 

750 



72.392 

7.265 

92.939 

16.600 



20.286 

4.336 

29.459 

7.700 

7,500 

77.817 

12.500 

48.765 

16.500 



20,420 
3.850 
263 
57,063 
31.150 
56.015 
14.500 
14.885 



1906. 



Mineral 

Pro- 
duction, 
Including 
Kaolin. 



350 
600 



4.970 



36.331 
20.357 
24.742 



10.418 

ie'sTO 



52.138 



1.355 



608 
1.844 



Clay 

Products, 

Except 

Kaolin. 



% 26,650 



3.000 



17,800 

147 

2,450 



45,460 
8.651 

"7^200 



28.280 
1.500 



7.600 



7.711 
14.000 
11.400 
27,750 



18.000 

1.238 

5.622 

50,510 

44,800 

82.796 

7.000 

43.348 



Total 



25.660 
SGO 
600 

3.000 

4,970 

17,300 

147 

2.460 

w.m 

28,908 

24.742 

7,200 



88,696 
1.600 

16,678 
7,600 



69,849 
14,000 
11,400 
27.750 



19,366 

1,288 

5,622 

60.510 

44.800 

82,796 

7.606 

45,192 



12.000 



9.108 



35.210 
11.880 



5.420 

145.299 

26.950 

700 

3,025 

5.000 



12,000 

5.420 

154.407 

26.950 

700 

38.235 

16,880 



10.000 



21.975 
48,267 



4.700 
167,677 

33.800 
3,900 
2.400 

15,260 



10.000 

4,700 

174.280 

33.800 
3,900 

24.875 

63,517 



2.063 
79.350 



7,200 
22,490 



9,263 
79.350 
22,490 



2,950 
90.995 



21,100 

100 

23.490 



24.050 
91.096 
23.490 
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VALUE OF MINERAL PRODUCTION BY COUNTIES-Continued. 



County. 



Lenoir 

Lincoln 

McDowell 

Macon 

Madiaon 

Martin — 

Mecklenbunr 

MiteheU 

Montgomery 

Moore ———-—-—. 

Naah 

New Hanover 

Northampton 

Onalow 

Oranse 

Pamlico 

Paaqpotank 

Pender - — 

Perquimans 

Person 

Pitt 

Polk 

Randolph 

Richmond 

Robeson 

Rockingham 

Rowan 

Rutherford 

Sampson 

Scotland 

Stanly 

Stokes — 

Surry 

Swain 

Transylvania 

TyrreU 

Union 

Vance 

Wake 

Warren-- -.-._._..— 

Washington , 

WaUuga 

Wayne 

Wilkes 

Wilson 

Yadkin 

Yancey 

Unknown 



1906. 



Mineral 

Pro- 
duction, 
Including 
Kaolin. 



20.1SS 

2.000 

28.186 



7.462 
89.927 
62.660 
18.682 

2.006 
84.406 



18.840 



26.708 



2.000 
1.000 



884.464 
84.820 



4.460 

10.140 

8.000 

219.883 

66.212 

600 



Clay 
Products, 
Except 
Kaolin. 



$ 8.600 
2.199 
8.800 



626 
27!^500 



9.964 

9.000 

16.600 



2.760 



18.600 
8.000 
1,830 



6.960 

ii.'oS' 



16.888 

14.460 

21.800 

2.666 



1.800 



7,000 
6.080 



Total. 



3.600 
2.199 

28,963 
2,000 

23,810 



84.962 
89.927 
62.660 
23.686 
11.006 
60.906 



16.090 



18.600 
3.000 
1,880 



6.960 
26.708 
14.093 

2,000 

17.888 

14,460 

856.264 

86.876 



6.250 

10.140 

10.000 

224,963 

66.212 

600 



1906. 



Mineral 

Pro- 
duction. 
Including 
Kaolin. 



6.310 
31.867 
48(966 
10.020 



8.964 

131.078 

61.660 

17.173 

1,306 
41.083 



17.904 



66,779 



27,880 

7.500 

12 



60,394 

447,768 

26,110 



10,000 
10.150 
3,778 
256.428 
69,665 
12,048 



Clay 

Products, 

Except 

Kaolin. 



56,850 

7.857 

2.000 

750 

900 

100 

37.500 



11.650 
18.750 
21.000 



1.010 
3.175 



13.650 
3.600 
2.100 



9,909 
12^^617 



21.759 
12,750 
24.800 

4,187 



1,200 



89.000 



Total. 



55,850 
13.667 
33,367 
49,716 
10,920 
100 
46,464 
131, 07d 
61.660 
28.823 
15.065 
62.083 



1.010 
21.079 



13.650 
3,600 
2,100 

56,779 
9,909 

27.880 

20.117 
12 

21.759 

73.144 
472.068 

29.297 



11.200 
10.150 
3,778 
296.428 
69.665 
12.048 



4.977 

7.150 

475 

38.010 



22.400 
32'684 



800 



350 

8,185 

63 



59.563 

11.320 

37,000 

838 



89.800 
2.189 



27.377 

7.150 

83.159 

38.010 

800 

350 

62.748 

11.383 

37.000 

838 

39.300 

2,189 



5,085 

13,100 

475 

23,653 



916 
1.025 
1,200 



64,684 
1.575 



19.206 



26.842 

' i^ioo 



63,413 

4.730 

34,125 



Totals 



1.400,961 



1.088.430 



2.439.381 



1.824.941 



24.241 
13.100 

26,817 
23.653 

1,100 

916 

64.438 

5.930 
34.125 



64.684 
1.575 



1.182,660 3,009,601 



As is seen from the above table, the following counties reported no 
production of mineral of any kind during 1906: Brunswick, Cam- 
den, Carteret, Caswell, Clay, Currituck, Dare, Gates, Graham, Hert- 
ford, Hyde, Jones, Northampton, Pamlico, Sampson, Tyrrell and 
"Yadkin. Of these counties, the following reported a production in 
1905 : Clay and Yadkin. There were 4 counties — Alleghany, Mar- 
tin, Onslow and Person — which reported a production in 1906, but 
none in 1905. 
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Of the 80 counties reporting a mineral production for 1906, there 
were only 51 counties that reported anything besides clay products. 
Of 61 counties reporting a production of clay, 26 counties did not 
report any other production. There were 19 counties reporting a 
mineral production which did hot include any clay products. Row^an 
County continues to lead in the value of her mineral production, 
excepting clay products, the value being $447,753 ; while Guilford 
County still reports the greatest value of clay products, $167,677. 
The county reporting the greatest value for its total mineral produc- 
tion in 1906 was Eowan, with a value of $472,053. Surry County 
was second in the value of her total mineral production, which was 
$295,428. The lowest value reported by any county for its mineral 
production was $12 in Richmond County. 
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VALUE OF MINERAL PRODUCTION BY COUNTIES-Continued. 



County. 



Lenoir 

Lincoln 

McDowell — 

Macon 

Madison 

Martin 

Mecklenbanr 

Mitchell 

Montaromery 

Moore 

Nash 

New Hanover 

Northampton 

Onslow 

Orange 

Pamlico 

Pascmotank 

Pender 

Perquimans 

Person 

Pitt 

Polk 

Randolph 

Richmond 

Robeson 

Rockingham — 

Rowan 

Rutherford 

Sampson 

Scotland 

Stanly 

Stokes 

Surry 

Swain 

Transylvania 

TyrreU -. 

Union 

Vance 

Wake 

Warren--————— — _ 

Washington : 

Watauga — 

Wayne 

Wilkes 

Wilson 

Yadkin 

Yancey 

Unknown 



1906. 



Mineral 

Pro- 
duction, 
Including 
Kaolin. 



20.168 

2.000 

28.186 



7,462 
89.927 
62.660 
18,682 

2.006 
84.406 



18.840 



26,708 



2.000 
1.000 



884.464 
84,820 

"'4^466' 

10,140 

8,000 

219,883 

66,212 

600 



Clay 
Products, 
Except 
Kaolin. 



8,600 
2.199 
8,800 



626 
'27.'500' 



9.964 

9,000 

16,600 



2,760 



18.600 
8.000 
1.880 



6.960 

ii'ogs" 



16.888 

14,460 

21,800 

2,666 

"i'.m 



7,000 
6,080 



Total. 



8.600 
2.199 

28,963 
2.000 

23.810 



84.962 
89.927 
62.660 
23.686 
11.006 
60,906 



16,090 



18,600 
3,000 
1,830 



6,960 
26.708 
14.098 

2,000 

17,888 

14,460 

856,264 

86,876 



6,250 

10.140 

10.000 

224,963 

66.212 

600 



1906. 



Mineral 

Pro- 
duction. 
Including 
Kaolin. 



6.310 
31,867 
48.966 
10,020 



8,964 

131,078 

61.660 

17.173 

1,306 
41.083 



17.904 



66.779 



27.880 

7.500 

12 



60.394 

447.763 

25.110 



10.000 
10.150 
8,773 
256.428 
69.666 
12.043 



CUy 

Products, 
Except 
Kaolin. 



65.850 

7.357 

2.000 

760 

900 

100 

37.500 



11.660 
13.750 
21,000 



1.010 
3.176 



13,660 
3.600 
2.100 



9,909 

12^617 

21^769 

12,750 

24.800 

4,187 



1,200 



39,000 



Total. 



56,860 
13,667 
38,367 
49,716 
10,920 
100 
46,464 
131, 07§ 
61,660 
28,823 
16,065 
62,083 



1,010 
21,079 



13,650 
3,600 
2,100 

66.779 
9.909 

27.880 

20.117 
12 

21.769 

73,144 
472.063 

29,297 



11,200 
10,150 
8,773 
296,428 
69,665 
12.048 



4.977 

7.150 

475 

38.010 



22.400 
32^684 



800 



350 

3.185 

63 



89.800 
2.189 



59.563 

11.320 

87.000 

838 



27.377 

7,150 

38.159 

88.010 

800 

350 

62.748 

11.383 

37.000 

838 

39.300 

2.189 



5,085 

13,100 

475 

23.653 



19,206 



916 
1.025 
1.200 



26,842 

"i^ioo" 



63.413 

4.730 

34,125 



24.241 
13.100 
26.817 
23.653 

1,100 

916 

64.438 

5.930 
34,125 



64.684 
1.575 



64.684 
1,675 



Totals .. 



1,400,961 



1,038.430 



2,439.381 



1.824.941 



1.182.660 



3.009.601 



As is seen from the above table, the following counties reported no 
production of mineral of any kind during 1906: Brunswick, Cam- 
den, Carteret, Caswell, Clay, Currituck, Dare, Gates, Graham, Hert- 
ford, Hyde, Jones, Northampton, Pamlico, Sampson, Tyrrell and 
Yadkin. Of these counties, the following reported a production in 
1905: Clay and Yadkin. There wore 4 counties — Alleghany, Mar- 
tin, Onslow and Person — which reported a production in 1906, but 
none in 1905. 
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MINING INDUSTRY IN NORTH CAROLINA DURING 1907. 



By JOSEPH HYDE PRATT. 



INTRODUCTION.* 

^NTotwithstanding the fact that the last six months of the year 1907 
were marked by a financial panic and general business depression, there 
was a decided increase in the total value of the mineral production 
in North Carolina during the past year over that of the previous year. 
There were two mineral products, building stones and clay products, 
that it was expected would show a considerable falling off in value, as 
they are so dependent upon building industries, which were seriously 
affected by the business depression. Both these products, however, 
showed a decided increase in the value of their production as compared 
with the previous year. With the increased demand for timber and 
the corresponding gradual but constant advance in price for this build- 
ing material^ there is a growing demand for other forms of structural 
material, as brick, sand-lime brick, granite, limestone, etc. This will 
cause an additional increase in the production of such materials beyond 
that ordinarily expected from the regular increase in construction work 
in a State. 

Of the metallic minerals, there was a slight increase in the produc- 
tion of iron, but a decided decrease in the production of gold, silver and 
copper. This latter decrease was due to the sharp decline in the price 
of copper during the latter half of 1907, which resulted in the closing 
down of nearly all the copper mines in the State. 

Of the non-metallic minerals, there was a slight increase in the 
production of mica, for which North Carolina is especially noted, and 
in talc and soapstone. The production of monazite, however, which 
had been steadily increasing up to the past year, showed a very large 
decrease^ which was due to the low value of thorium nitrate, which 
is the commercial salt derived from monazite. 

On the whole, however, the results of 1907 show that the mining 
and quarrying industries of tho State are in a most prosjjorous condi- 
tion and that, although some of them are developed to but a slight de- 
gree of what they are capable, tliey are yet in such a condition that 
such further development is practicable. One of the greatest influoncos 

•The North Carolina GeoloKical and Economic Survey has co-operalcd with the Knitrd Statos 
Geological Survey in the collection of the mineral statistics used in thiH report. 
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tbat has reacted in favor of the development of the various minerals 
. -.of ! the State has been the more systematic advertising of the mineral 
/ -.' >resource8 not only by the State bureaus^ but also by the individuals 
• ' and corporations owning the mines and quarries. 

There are many favorable forms of investment that can be made in 
this State in mineral properties, some of which would necessitate the 
establishment of manufacturing plants either at or close by the mineral 
deposit in order to utilize the mineral and convert it into a commercial 
product. This is especially true of certain of the clay deposits. 

There is one point that must be taken into consideration in connec- 
tion with mining or prospecting for minerals in NTorth Carolina, and 
that is that the State is a well settled, farming one and there are no 
State or Federal lands which offer special privileges or inducements 
to prospectors, as is the case in the west where mineral and mining 
claims can be taken up on the Federal domain. The only land belong- 
ing to the State is certain areas of swamp lands in the extreme eastern 
portion of Xorth Carolina. It is also often difficult to make satisfac- 
tory arrangements with the property holders for prospecting, and propo- 
sitions for such work from outsiders are often regarded as an intrusion 
and with suspicion. For these reasons it is more difficult to locate good 
properties, and many valuable mineral deposits have been the result of 
the accidental finding of the ore. 

In connection with the work of the North Carolina Geological and 
Economic Survey, where various sections of the State are being examined 
by its geologists, any information of value obtained regarding these sec- 
tions is always given to the landowner before same is published. The 
members of the Survey staff are always ready and willing to give any 
assistance and information regarding any mineral property when they 
happen to be working in the vicinity where such property is located. 

The total value of the mineral production of Xorth Carolina* during 
1907 was $3,173,722, as compared with $3,007,601 in 1906, an increase 
of $166,121. The production of 1906 was also a decided increase over 
that of 1905, amounting to $568,220, this making a total increase in 
the mineral production for the two years of $734,341. In order to 
show more strikingly the general increase in the value of the various 
minerals produced in North Carolina for the past five years, there is 
given in the following table the production of each mineral produced 
in the State from 1903 to 1907 inclusive. 

*In the collection of the production of the various minerals, the State Survey has had the co- 
operation of the Department of Mineral Resources of the United States Geological Survey. 
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solutions and either the country rock directly replaced by quartz or 
the enlarged fissure has later been refilled. The value of the ore taken 
out during the past year varies from a few dollars to over $30 per 
ton, some places having been opened up that Showed a thickness of 8 
feet of a soft, white, sugary quartz containing $30 per ton in gold. In 
two places the vein has pinched out to a mere stringer which may open 
up again in a short distance into a vein of sufficient width to mine. 
The values in the vein are irregular and there are richer shoots of ore, 
the main one extending from 100 to 150 feet along the vein and con- 
tinuing from the surface down to the lowest level to which work has been 
extended, 320 feet on the incline. The values in the lower portion of 
this shoot are somewhat less than at the upper levels. Besides this 
main shoot, there are several smaller ones, usually about 30 inches thick 
in the middle, extending something like 30 feet along the strike. The 
ore in some of these is composed of sugary quartz with visible gold and 
others are hard, vitreous quartz with included masses of unaltered 
slate. Along the contacts of these included masses of slate is occa- 
sionally found coarse gold in octahedral crystals up to ^/i inch in 
diameter. 

A new 3-compartment incline shaft has just been driven which will 
become the main working shaft. It will be sunk to a depth of 600 feet, 
when it is expected it will intercept the vein. All the ore will be 
brought out of the mine through this shaft and delivered by gravity 
directly to a new 40-stamp mill that has just been installed. The 
cyanide plant has also been rebuilt and now there is a considerable 
saving in cost of production, due to less handling of the ore than when 
the old stamp and cyanide mills were in use. 

Nearly all the coarse gold and much of the fine is amalgamated, the 
tailings, which vary from $2 to $4 per ton, being run to the cyanide 
plant. These tailings pass first into settling tanks or, as they are called 
at the mine, sand boats, that are 3 feet wide at one end, 4 feet at the 
other, 12 foot long and 31, o foot deep (sec PI. II, A). At the small end 
is a wooden lattice on the inner side of which a canvas curtain may 
be rolled up from the bottom. 

The wet sand from these boats is shoveled out and dumped to one 
side, where it is allowed to drain and become partly dried. From this 
pile the sand is wheeled in wheelbarrows over to the sand tanks and 
dumped. These tanks are 20 feet in diameter, 4 feet deep, and made 
of yellow pino. There is the usual cocoa-matting iilter in the bottom, 
such as has already been described. They hold, wlien filled to a con- 
venient height, 40 tons of sand (PI. II. B). The sand is smoothed 
off and then the solution of potassium cyanide of .05 por cent strength 
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(1 pound of potassium cyanide per ton of water) is poured onto the 
sand. This solution is kept circulating as rapidly as possible for three or 
four days. It is usually allowed to drain down until the sand becomes 
exposed, when it is again filled up. At the end of this time the solution 
is allowed to drain off, after which a little water is used to displace 
what solution remains in the damp sand. The first solution is led to 
the strong gold solution tank and the washings to the weak solution 
tank. The sand is then washed out by a stream of water from a hose 
through a door or opening in the side of the tank. The slimes flow from 
the sand boats to one of three agitation tanks that are 10 feet deep and 
20 feet in diameter. Near the bottom of each of these a paddle consist- 
ing of four well-braced oak arms carrying pins slowly revolves. A solu- 
tion of cyanide is permitted to enter the slime tanks at the same time with 
the slimes. The strength of this solution is such that, combining with 
the water mixed with the slimes, will make it approximately .05 per 
cent solution. 

The agitation continues while the tank is being filled and at the same 
time air is introduced by means of a pipe connected with an air com- 
pressor. When one of these agitation tanks is filled, the slimes are led 
to a second and then a third. The process continues until the tank is 
needed for more slimes. The slimes in solution are then drawn off at 
the bottom and passed into settling tanks 14 feet deep by 18 feet in 
diameter at a lower level. Here the solid matter slowly settles out and 
then the clear solution is drawn off and stored in the weak solution gold 
tank, from which it is later led to a special set of zinc boxes. 

The solution from the sand tank which contains the gold is not stored, 
but passes directly to the zinc boxes. These have six compartments, 
2 X 2 X 2^4 feet, with a side trough and diaphragm for circulating the 
solution. This arrangement allows any one box to be emptied and 
cleaned while the solution circulates through the others. From the zinc 
boxes the solution flows to a sump tank 10 x 20 feet, where more potas- 
sium cyanide is added to replace what has been consumed, until the 
solution reaches the right strength. This sump tank therefore serves 
also for a stock solution tank from which the solution is raised bv a 
small centrifugal pump to the sand-leaching tanks. 

The clear solution from the slime-settling tank, which is stored in the 
weak-solution gold tanks, flows through an 8-compartmcnt zinc box made 
similarly to the other and then to a sump or weak-solution tank. Most 
of the gold is precipitated in the first box. Each month the zinc in the 
box is sifted and the fine stuff saved, while the coarse is returned to 
the box. The deficiency of coarse zinc in the first box is made up b}' 
taking some of it from the second, which is in turn filled from the third, 
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etc. All the fresh zinc required is added to the last compartment. The 
fine particles of zinc that are sifted out are saved, as they often contain 
a coating of gold, and, when the accumulations amount to a sufficient 
quantity, they are treated and the gold saved. 

The gold slimes or finely divided gold containing small scraps of zinc 
are melted in a graphite crucible, to which a little nitre is added to 
oxidize the zinc and unite with the borax, which is used as a flux. The 
melted gold is then cast into bricks and sent to the mint. 

Eight pounds of lime are added to each ton of tailings as they are 
dumped into the sand tanks. A small amount of lime is also added to 
the slimes as they are running into the slime tank. This ore is very 
free from other elements that would react on the cyanide solution, with 
the exception of some acid sulphate formed from the pyrites, which is 
neutralized by the lime, and therefore the principal loss of cyanide is 
that wasted with the wet slimes. The tailings from the cyanide plant 
contain about 50 cents gold per ton. 

The next largest producer of gold in the State during 1907 was the 
Shuford Mine. This mine is situated in Catawba County, 4V^ miles 
slightly south of east of Catawba, a station on the Southern Railway. 
The mining tract comprises about 425 acres, of which 20 acres is the 
part that contains the workable mineral deposit. This latter area is 
covered with auriferous quartz and the soil is also auriferous. The 
underlying schists and gneisses were found to be penetrated by seams 
of auriferous quartz which run in every direction. There are, however, 
no veins, strictly speaking, although some of the quartz seams are sev- 
oral inches in thickness and are persistent for a considerable distance 
in length and depth. The entire surface for a width of 300 or more 
feet and for a distance of 1,000 or 2,000 feet is pay material. When 
the properly was first opened an attempt was made to mine the ore 
by sinking shafts, running drifts and then stoping, but was practically 
a failure from the start. One shaft was sunk to a depth of 115 feet 
and several levels started from this and considerable ore stoped out. 
Although many of the narrow quartz seams contain gold in some quan- 
tity, it was too expensive mining this on account of the amount of 
waste material which had to bo removed. About 1904, after the prop- 
erty had been closed for some years, it was bought, principally on 
account of the depth to which the saprolitic rocks extended and because 
of their area. It was the desire^ of the purchasers to test the practica- 
bility of a new type of log-washer in saving gold from such saprolitic 
rocks. As described in Economic Paper 14, page 19, the process was 
a success. Instead of attempting to mine the ore by stoping and trying 
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to eliminate the low-grade material, a method of open-pit work was 
introduced and all the material taken out was treated in the separators. 

When this method of mining was first started,* the ore was drawn 
out of the pit by means of a skip running on a wooden track, which was 
self-dumping, and discharged on a grizzly at the top of the pit. While 
this method handled the ore very cheaply, more economy was desired, 
and finally an ingenious method was devised consisting of self-loading 
scrapes holding from % to nearly 2 tons of ore. See PI. Ill, A and B. 
There are two of these scrapes on an endless wire rope, the loading 
scrape pulling the empty one back down into the pit. The ore is broken 
down from the sides of the pit by blasting with powder from 20-foot 
holes, using 2 to 3 kegs of powder. The material loosened falls in 
piles at the bottom of the pit. The scrapes, as they are pulled back 
into the pit, are hauled over this material and then, when started toward 
the surface, their own weight causes the edge of the scrape to be pulled 
down into the ore and they are readily filled by the pull of the cable. 
A scrape can be loaded and dumped in the hopper about every 75 
seconds. 

The scrapes are 5 feet wide, 5^/^ to 6 feet long and 18 inches high at 
the rear, tapering somewhat toward the front end. (See PI. Ill, A.) 
The bottom of the scrape only extends for a distance of about 18 inches, 
the ore between the balance of the side pieces of the scrape resting on 
the groimd. These scrapes run in a trough or trench in the ground, 
the steeper portions of which are protected by scantling. (See PI. Ill, 
A, and PI. I.) As the scrape comes to the top, it nms over a hopper 
and the mass of ore immediately drops out. A special blade and handles 
permit the emptying of the scrape in a few seconds. 

The hopper is in the shape of a circular trough made of boiler plate 
into which two streams of water are flowing which are of sufficient 
volume and strength to wash the ore through a grizzly and then through 
the concentrating machines. (See PI. Ill, A.) 

As one can readily see, a profitable method to treat these ores that 
only carry fom 50 cents to $1 per ton in gold must be simple, eco- 
nomical and thorough. This new separator does its work efficiently, 
saving approximately 85 per cent of the values, even though the gold 
may be in a very finely divided state. The principal cost in using this 
machine is in the mining operations, and the only practical method 
for mining ores of this type would be by means of open cuts and pits. 
The entire expense of handling the ore after it has been brought to 
the hopper should not be more than 15 to 18 cents per ton, and should 
be reduced even below these figures. One machine consisting of two 

^Economic Paper No. 14, pp. 19-26. Lost washers, by A. A. Steel and Joseph Hyde Pratt. 



18 MINING INDUSTRY. 

washers will handle at least 100 tons of ore in 10 hours, and can be 
pushed up so as to handle 125 tons. They require only 75 gallons of 
water per minute and a 15-hor8e power engine is sufficient to run one 
machine. 

These modern pulverizing and concentrating machines have been 
installed at the Catawba Mine, at the Laflin Mine near Cox, Randolph 
County, at the Troy Mining Company's property 7 miles north of Troy, 
Montgomery County, at the Sawyer Mine in Randolph County, at the 
Merrill Mine 3 miles west of Sophia, Randolph County, and at the prop- 
erty of the Gold Valley Mining Company at Grold Valley, Rutherford 
County, 4 or 5 miles from Brindletown. 

There were a number of properties in the State at which a great deal 
of development work was done during 1907, but which made no pro- 
duction of gold or silver. Some of these, as the Sawyer Mine in Ran- 
dolph County, the Parker Mine in Stanly County, the Pine Hill and 
Pilot Mountain mines in Randolph County, the Gold Valley Mine in 
Rutherford County, and the mine at Teer, 8 miles from Chapel Hill, 
Orange County, will imdoubtedly be producers in 1908. 

Dredging has been carried on to some extent on the Catawba River 
by Mr. Edgar L. Brown, of Charlotte, IST. C, and near Ransome's 
Bridge, Halifax County. 

Silver. — Nearly all of the silver produced in North Carolina is ob- 
tained as a by-product from copper ores, there being but a very small 
per cent obtained from the gold ores, the North Carolina gold being 
noted for its fineness. Of the total production of silver, $14,299, only 
a few hundred dollars were obtained from the gold ores, the balance 
being obtained from the copper ores. Thus it is seen that any decided 
decrease in the production of the copper ores means also a decrease 
in the production of silver. 

PRODL'CTIOX. 

The total production of gold and silver during 1907 was $96,494, 
coining value, which is a decrease of $56,458 as compared with $152,- 
952, the value of the production of 1900. Of this 1907 production, 
$82,195 was due to the value of the gold produced, which is a decrease 
of $e39,813 as compared with $122,008, the value of the 1906 produc- 
tion. The coining value of the silver produced was $14,299 as com- 
pared with $30,944, the value of the 1906 production, this being a de- 
crease of $16,645, and is due to the smaller production of copper. 

Montgomery County continued to be the largest producer of gold 
and Catawba was second. The largest production of silver was from 
Rowan and the second largest from Person, both of these counties also 
being the largest producers of copper. In the following table there is 
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given a rotigb estimate of the production of gold and silver in IB 
and 1907 hj counties, which will illustrate the distribution of t 
production throughout the State.* 
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COPPER. 

As stated in the report for 1906, the Geological Survey is making 
a thorough investigation of the copper mines and copper deposits of 
the State, and in that report there is a brief description given of the 
copper areas of Swain County. In the present report a brief descrip- 
tion with illustrations is given of the copper belt of Rowan and Stanly 
counties, known as the Gold Hill District. This investigation has 
been made by F. B. Laney, assisted by J. E. Pogue, Jr., and under the 
supervision of the State Greologist. 

THE GOLD HILL COPPER DISTRICT. 

BY F. B. LANEY. 

Location. — The Gold Hill copper district is located principally in the 
southeastern portion of Rowan County, but includes a portion of the 
northeastern part of Cabarrus and a narrow strip of the northwestern 
part of Stanly counties. (See Figs. 1 and 2.) It lies in the south 
central portion of the State and its eastern boundary is about 35 miles 
west of the eastern limits of the Piedmont Plateau. It consists of a strip 
about 18 miles long and 8 miles wide, extending from the Yadkin River 
on the northeast to near the village of Mt. Pleasant on the southwest, 
the center of mining, the village of Gold Hill, being located approxi- 
mately in its center. 

The principal surface features of the district are a low-lying, flat- 
topped ridge, the Gold Hill ridge, which extends from about 2 miles 
southwest of the village of Gold Hill to and beyond the Yadkin River, 
and a series of hills, the Beaver Hills, lying between the village and 
Buffalo Creek. For the most part there is little relief but the hills 
just mentioned and the northeast portion of the Gold Hill ridge, espe- 
cially the latter. The Gold Hill ridge forms the watershed of the dis- 
trict. The streams to the northwest of this ridge flow northeast into 
the Yadkin River and those to the southeast flow southeast into Rocky 
River. The principal streams are the Yadkin River, which forms the 
northeast boundary of the district ; Second Creek, flowing northeast into 
the Yadkin River, and Buffalo Creek, which flows southeasterly across 
its southwestern portion. 

The district may be reached by the Southern Railway, the Norwood 
branch of which crosses it at Gold Hill nearly at right angles. The 
nearest town of any size is Salisbury, about 15 miles northwest of Gold 
Hill. 

General description of the rod's of the district. — The area is about 
equally divided betw^een igneous and plastic rocks. The eastern portion 
comprises the great series of "slates," intercalated in w-hich are irregular 
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bands and long lenses of volcanic rocks representing tuflfs, breccias, 
and flows, of which there are two types— rhyolitic and andesitic. The 
western portion is made up wholly of igneous rocks. There are three 
general types — greenstone, diorite, and granite, together with numerous 
dikes of both acid and basic character. Each type shows more or less 
variation and local diflferences. In a general way, it may be said, tak- 
ing the rocks in order of their relative ages, that the greenstone with 
its local tuffaceous phases is the oldest and most highly metamorphosed 
rock in the area, the diorite next in order, and the granite least of all. 
There are at least four types of rock occurring as dikes, the character 
of which varies as to the relative time of intrusion. The oldest dikes 
are those of diorite and are found cutting only the greenstone. Fol- 
lowing this series come the granite and quartz-porphyry dikes, which 
are found cutting both the greenstone and the diorite. Ifext in order 
come a series of dikes of a fine-grained rock which resembles very closely 
a diorite, and which are found cutting both the granite and the massive 
diorite. Finally and last of all is a series of gabbro and diabase dikes, 
the latter of which are probably of triassic age, and are found cutting 
all the other rocks of the district. 

The Oreenstone. — This is probably the oldest rock in the area and 
consequently presents a higher degree of metamorphism than any of 
the other rocks. The massive phases of this rock are dark in color, 
medium- to fine-grained, and present phenocrysts of both plagioclase 
and green hornblende. With this are found tuflfaceous phases of the 
same rock, which, from their general appearance, one would think were 
laid down by water. These tuffaceous phases of the rock lie to the 
east of the more massive facies and are in the area which has suffered 
the greatest dynamic metamorphism. So great, indeed, has been this 
metamorphism that one may characterize the greater part of the rocks 
of the greenstone area as greenstone schists. This greenstone is the 
rock into which the great diorite mass lying to the west was intruded. 
This is conclusively shown by the nature of the contact of the two 
rocks. Exposures of the contacts are scarce, being nearly always ob- 
scured by the great mass of rock decay, but where they are found 
the diorite clearly makes a contact against the greenstone. That is, 
the diorite nearest the contact is very dense, when only slightly re- 
moved, clearly porphyritic, and when entirely away from the contact 
is of medium to coarse in textures and more or less evenly granular. 
Where contacts cannot be found, the diorite in near proximity to the 
greenstone shows the phenomena just enumerated to a greater or less 
extent. Also, dikes of the diorite are found cutting the greenstone. 
This rock is not widely distributed through the Gold Hill district. A 
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line drawn from a point near the Peddler's Store nearly south, following 
closely, but lying to the west of Little Buffalo Creak, would mark its 
eastern boundary. Extending westward from this line, it occupies an 
irregular area varying in width from 1 to 3 miles. It is typically 
exposed in many places in the valley sides and stream beds in the Beaver 
Hills, especially near Barringer's Mill on Big Buffalo Creek and along 
the ridge tops southeast of Five Pines. 

The Diorite, — This rock comes next in point of age and is, as has 
just been stated, intrusive into the greenstone. It varies greatly in 
character, both as to composition and texture. Sometimes it carries 
more or less quartz and becomes almost a typical "grano-diorite." Again 
it is found to be practically free from quartz and would be called a 
typical diorite. The texture varies from finely granular to very coarse. 
At times the feldspars predominate over the ferro-magnesian constitu- 
ents of the rock; at others the reverse is true, and again they may be 
evenly balanced. It seems that there is a tendency on the part of the 
finer grained variations of this rock to be quartz-bearing. There is, 
however, no gradation into a granite, the nearest approach being the 
quartz-bearing diorite. In such an area as this one might exx)ect a 
magmatic differentiation that would show gradations of the granite 
and diorite into each other, each being a differentiate from the same 
magma. This is not true in the case at hand, the granite and diorite 
wherever they come in contact with each other always having sharp and 
distinct boundaries. It is believed, however, that there has been more 
or less differentiation on the part of the diorite magma, and that this 
accounts for the local variations met with. 

Altliough this rock occupies nearly half the igneous portion of the 
area, it is by no means well exposed at the surface, the exposures being 
limited to boulders and to little areas on valley sides and in stream 
beds. It does not resist weathering very well and is generally deeply 
buried in its own decay. Probably the best and most typical exposures 
are those in the vicinity of St. Peter's Church and near Rothrock's 
Mill on Second Creek. Typical exposures and also variations of the 
rock type may be seen along the Beatties Ford wagon road near Lower 
Stone Church and in many ])lacos on Jennie Wolf Creek and Black 
Run. 

The Granite. — The youngest of all the igneous rocks, except the dikes, 
is the granite. This rock is a fairly massive, generally a medium- 
grained, light-gray granite, sometimes having a slight pinkish tinge 
of color. There are two distinct phases of this rock, one as described 
above, a normal gray granite of medium grain ; the other is an aplitic 
facies, very fine grained and carrying only a small amount of ferro- 
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magnesian minerals. This latter phase is limited in extent and is found 
in abundance in only one place— on the road leading from Lower Stone 
Church to Rockwell, about 1 mile north of where the road crosses 
Second Creek. It is possible that this exposure represents only a large 
dike, and consequently that this variation of the rock occurs only as 
dikes. Some strength is given to this hypothesis by the fact that many 
of the small granite dikes which are found in considerable abimdance 
near the borders of the granite mass cannot be distinguished in a hand 
specimen from this rock. The main mass of the granite shows some 
irregularities in texture and varies from a rather coarse-grained rock 
in the vicinity of Tyack's Store to a medium fine-grained rock exposed 
in the railroad cuts near Rockwell. 

The granite is the youngest rock in the district, and makes a contact 
against all other rocks with which it is found, except the slate forma- 
tion lying to the east. 

Although the granite occupies a considerable portion of the area, 
exposures of the rock are by no means plentiful. Probably the best 
exposure of a fresh granite occurs about 1 mile north of the Peddler's 
Store, where a small amount of the rock has been quarried for local 
use. Other exposures of the deeply weathered and sappy rock occur 
in the vicinity of Tyack's Store and along the Gold Hill-Salisbury 
road, a short distance northwest of Second Creek. 

The Slates, — The rocks here included imder the general term "slates" 
make up the entire eastern half of the area, and while having many 
local variations, seem clearly to represent a great sedimentary series 
of shales with which are interbedded volcanic flows, breccias and tuffs. 
At and near the western boundary of the series, that is, at and near 
the contact of the igneous rocks to the west, the slates are dipping 
steeply — about 80 degrees to the northwest. Along this line the rocks 
are highly schistose and show markedly the effects of intense dynamic 
metamorphism, and it is in these metamorphic rocks near the contact 
with the igneous rocks that the important ore deposits occur. As one 
proceeds toward the southeast the effects of this metamorphism are 
seen gradually to die out. The dip, while prevailingly to the north- 
west, becomes flatter and even changes sometimes to the southeast and 
the series becomes more massive and shows clearly its sedimentary ori- 
gin. In their fresh and massive condition tlie slates are dense bluish 
rocks, which have in many places well-defined bedding planes and lami- 
nations. The volcanic flows, breccias and tuffs which are interbedded 
with the slates apparently represent two types of lava — rliyolitic and 
andesitic. The former occurs in most typical development in Flat 
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Swamp Mountain, a short distance northwest of Bringle's Ferry, and 
the latter in the southwest portion of the area, especially in the long 
ridge which lies to the west of Little Bear Creek. 

The slate series tends to form a low-lying, flat country, with low, 
well-rounded ridges which mark the location of the volcanic beds. The 
character of the ridges depends directly upon the nature of the mate- 
rial forming them. The rliyolitic flows and breccias of Flat Swamp 
Mountain form the most prominent topographic relief in the district, 
and the andesitic flows and breccias near Little Bear Creek are next 
in importance as ridge-makers. The normal slates form slopes and 
flat valleys. 

These rocks form a very dense, light-colored and exceedingly lean 
soil, and consequently make the poorest and least valuable lands in the 
whole district. 

Dihes. — Dikes are very numerous in all parts of the district and 
are of four or five distinct types, which, in order of age, are diorite, 
granite and quartz-porphyry, fine-grained dense diorite, gabbro and, 
finally, diabase. The older diorite dikes are not at all numerous, and 
are found only in the vicinity of Foil's Mill on Buffalo Creek, where 
they occur in the greenstone. The rock has suffered much alteration, 
but does not differ essentially from the fine-grained f acies of the diorite. 

Granite and quartz-porphyry dikes are numerous, especially near 
the contacts of the granite with the older rocks. They are of two 
general types — ordinary quartz-porphyry and a very fine-grained ap- 
litic granite. They cut both the greenstone and the diorite, but were 
not found in the slate area. As a rock, these dikes are of little impor- 
tance other than from a scientific standpoint. They are generally 
deeply weathered and their location is determined only as light-colored 
bands cutting the dark-colored country soil. The second series of dio- 
rite-like dikes differ from the massive diorite of the area only in that 
they are made up of exceedingly fine-grained material and in that they 
occur cutting the granite dikes and the massive diorite. These dikes 
have not been able to resist weathering as well as the rocks which they 
cut, and consequently are recognized only as narrow bluish bands in the 
decay of the other rocks. One rarely finds even fresh boulders of these 
dikes, and when found they are small and deeply imbedded in the decay 
of the dikes. 

Xext in order come the gabbro and diabase dikes, the former being 
rare. The diabase dikes are numerous and are found cutting all the 
other rocks of the district. They are represented on the surface by 
numerous well-rounded black boulders, known locally as "nigger heads," 
which are confined to narrow strips that may extend laterally for 
a considerable distance. 
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At times this rock is decidedly porphyritic, the feldspars being large 
and numerous, forming a rock that may be called "labradorite porphy- 
rite." This porphyritic rock occurs in considerable abundance along 
the county-line wagon road, about 1 mile northwest of the Whitney 
Company's mine. It also occurs along the Gold Hill-Salisbury road 
about 1/4 mile southeast from the Peddler's Store. It is known locally 
as "spotted rock." Typical diabase dikes are found cutting all the 
other rocks of the area and appear to be especially numerous in the 
mining district, each mine showing up one or more of them. They 
are probably more numerous in near proximity to the granite-slate 
contact. 

The gabbro dikes are found in both the slate and the diorite forma- 
tion is limited, but many of them are of large size. In the slates they 
contemporaneous. Those in the slates are completely saussuritized, 
while those in the diorite are fresh. Their distribution in each forma- 
tion is limited, but many of them arc of large size. In the slates they 
are well exposed near Corinth Church. In the diorite they occur near 
St. Peter's Church and in the vicinity of the Cline Mine. A large 
gabbro dike is found at the Dutch Creek mines. 

In trend all the dikes are dependent upon the structure of the region 
and invariably follow one or other of the numerous joint systems. 

Structure, — The structure of the Gold Hill district, broadly speak- 
ing, is simple. It consists of a series of slates int?rleavcd with which 
are bands of rather acid ande.sitic tuffs and small flows of the andesite 
and rhyolite, this series being separated by a fault of undetermined 
throw from the igneous rocks which make up the northwestern portion 
of the district. The slate area presents no important or complex struc- 
tural phenomena. The formation has been jointed and thrown into 
minor folds with a prevailing northwest dip which varies from horizon- 
tal to almost vertical in the immediate localitv of the Gold Hill fault 
zone. In this fault zone the rocks have been to a considerable extent 
altered into schists. Jointing and minor folding are well i^hown, but, 
with the exception of the one groat fault and the zone of minor faulting 
at and near to the contact with the plutonic rocks to the nortliwost, there 
is nothing of much structural importance. The greenstone, diorite and 
granite areas present only the usual phenomena of such rocks. All tlie 
igneous rocks are closely jointed and the older fornuitions show more 
clearly the effects of metamorphism tlian the younger rocks. 

Folding, — The slate series within tlio district, with the oxcoption 
of the portion in the immediate vicinity of tlie western contact, has 
suffered comparatively little dynamic metamorphism. The series as 
a whole has been thrown into large folds upon wliieh have been imposed 
many minor folds, and with the development of which there have been 
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line being deeply covered with the residual rock decay. Hence, it is only 
upon secondary evidence that the existence of this fault is deduced. 
These will now be stated and discussed. 

1. The relation of the slate to the granite and the greenstone. 

2. The absence of metamorphism in the slate series at the granite 
contact, and also the absence of a contact zone in the granite against the 
slates. 

3. The absence of granite and aplitic dikes near and at the contact 
like those found in the diorite and greenstone near their contacts with 
the granite. Not a single dike of such description was found, although 
a very close examination of the territory near the contact was made. 

4. Actual faults in the mines with strike apparently parallel with 
this main fault line, these lines of faulting clearly cutting the schistosity 
of the slates. 

5. The very prominently developed system of joints with the trend 
approximately parallel with this assumed fault line, many of which have 
slickensided surfaces. 

6. The fact that within the district the streams in the territory near 
this line follow it and not the schistosity as they do farther away from 
this line. If there had been faulting attended by the formation of a 
zone of brecciation, this zone must necessarily be more easily eroded 
than the unbroken slates. The streams would consequently find favora- 
ble ground along this line in which to work. In the territory more 
remote from this line the stream courses are controlled by the hard and 
soft layers in the slates, and conform to the strike of the schistosity. 
Reedy Branch and Little Buffalo Creek, which follow this line of con- 
tact, flow across the schistosity at a very acute angle and entirely regard- 
less of hard and soft beds, making only slight curves around the more 
resistant portions, but no bends of any importance. 

7. The relation of the streams to this line when it is produced beyond 
the district in both directions. The sketch map (Fig. 3) is taken from 
a map of Xorth Carolina published in 1892 by the Xorth Carolina 
Geological Survey. An examination of this map will show that there 
have probably been some exceptional causes for the approximately 
straight line of Abbott's Creek, Reedy Branch, the two Buffalo creeks 
and Rocky River. These stream courses form a lino at least 75 miles 
in length, and this line is seen to be simply an extension of the line of 
contact between the slates of the granite and greenstone. It seems 
strange that Abbott's Creek should have a course cutting the schistosity 
of the slates at an acute angle when the other streams follow it, unless 
there had been some exceptional cause, something that would afford 
easier ground in which to work. From a hasty examination of the 
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country contiguous to Abbott's Creek, no such reason, unless it be fault- 
ing, is believed to exist. It also appears as if some similar cause may 
be responsible for the peculiar form of BuflFalo Creek and Rocky River. 
It seems possible that these streams may represent cases of stream cap- 
ture, that possibly at one time BuflFalo Creek reached Rocky River 
through the channel now occupied by Bear Creek and at this time made 
its way to the Yadkin by a roughly parallel course now followed by the 
small stream south of Bear Creek and just east of the elbow in Rocky 
River. Given these streams in this relation and a smaller tributary 
working headward along the soft and easily eroded material that would 
be produced in a fault zone, and the phenomena now presented upon 
the map would be the normal result. 

8. The line of contact throughout its entire length is marked by 
numerous springs, while the region remote from it is not well supplied 
with them, nor is the granite diorite contact marked by such an abun- 
dance of springs. 

9. The continuous mineralization along and near this line of contact 

and its extension is regarded as having some weight in favor of the 

assumption of such a fault. By reference to the sketch-map it will be 

seen that the greater part of the mines in this part of the State lie close 

to the line formed by the extension of this line of contact. The majority 

of the ore deposits of these mines are described as fissure veins, either 

of mineralized quartz or as stringers of ore in fractured or splintered 

slate, and they furthermore are described as having a strike somewhat 

east of north. This is known to be the case with the group of mines 

at Gold Hill. It is not understood how a mere local cause could result 

in the formation of fissures along the line something like 50 miles in 

length ; neither is it understood how such extensive mineralization could 

lave taken place along a line of such great length simply as the result 

of local causes. 

It is realized that the facts above presented do not prove conclusively 
that such a fault zone exists, but the evidence is believed to be strong 
enough to warrant such an assumption. Hence, it is believed that such 
» fault zone does mark the contact between the slate series and the 
igneous rocks lying to the northwest. It is not possible to say definitely 
^hich is the downthrow and which is the upthrow side of this fault. 
Trom observations as to hade of the fault planes in the minor parallel 
faults in the mines and the appearance of the slickensided walls in 
such faults, it is believed that the northwest side represents the upthrow. 
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THE ORES AND MINES OF THE GOLD HILL DISTRICT. 

Historical. — The earliest mining within the Grold Hill district was 
for gold, but as the mine workings increased in depth the sulphide ores 
were reached, and these were found to carry copper as well as gold. 
These two metals, with which occur a little silver, are the objects sought 
for by the miners of the present day. 

Qold was first discovered within this district at the Barringer Mine 
prior to 1824,* but the country lying to the southwest and southeast 
had been the seat of gold mining since the beginning of the century. 
This mining took its beginning at the Reed Mine, which lies only a few 
miles from the southwest limit of the area shown on the map. The 
first authenticated discovery-j- of gold in North Carolina occurred at 
this mine in 1799, when a nugget weighing 3^/^ pounds avoirdupois was 
picked up in the bed of Meadow Creek on the plantation of Joel Reed. 
Further search resulted in finding a number of large nuggets, the larg- 
est of which weighed 28 pounds avoirdupois. The whole number of 
large nuggets discovered at this mine between the above date and 1834 
was 14 and represented a weight of 1151/^ pounds avoirdupois. 

With the discoveries at the Reed Mine, active prospecting began and 
spread throughout the whole surrounding country, confined for the most 
part to the "slate area," which was found to be the most promising. 
Indeed, at a very early date in the century the slate formation was 
known as the "gold country." Denison 01rastead,i: writing in 1824, 
says : "They [the gold mines] are situated in the southern part of the 
State, not far from the borders of South Carolina and somewhat west 
of the center. Through the 'Gold Country' flows the river Pedee [Yad- 
kin], receiving within the same district two considerable streams, name- 
ly, Rocky River from the south and tJwahrce River from the north * * 
The 'Gold Country' is spread over a space of not less than 1,000 miles 
* * * From a point taken 8 miles west by south of the TJwahree, with 
a radius of 18 miles, describe a circle — it will include most of the county 
of Montgomery, the northern part of Anson, the northeastern comer 
of Mecklenburg, Cabarrus as far as a little west of Concord, and the 
corners of Rowan, Davidson and Randolph * * * In almost any part 
of this region gold in greater or less abundance may be found at or near 
the surface of the ground." The area just described includes all the 
Gold Hill district. The principal gold-bearing veins, those at Gold 
Hill, were not discovered until 1842. Outcroppings of these veins were 
not prominent, and it is said that they were discovered by accident. 

•A Report on the Geolosry of North Carolina. Denison Olmstead, p. 34, Raleigh. 1824. 

tHistorical Sketches of North Carolina from 1584 to 1851. John Hill Wheeler. New York, 1861. 
Vol. 2, p. 64. 

XA. Report on the Geology of North Carolina. Denison Olmstead. p. 33. Raleigh. 1824. 
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Between the date of discovery and the beginning of the Civil War, 
mining was carried on at Qold Hill with considerable profit, and the 
place became widely known as a mining center, producing in this time, 
it is said, something like three million dollars. 

At the beginning of the Civil War, the main shaft, the Randolph, was 
down to a depth of 700 feet, and the richer portions of the vein for about 
1,500 feet were worked out to a depth of about 350 feet. The upper 
or oxidized portions of the vein were found to be very rich and the gold 
was easily extracted, amalgamating, it is said, very easily. The meth- 
ods used in concentration were crude. The ore was first ground in an 
arasta, a kind of Chilian mill, made of two large granite "runners" 
and a large granite "bed." The mill was operated by horse power. 
The ore, after being run through this mill, was washed through a system 
of wooden rockers. 

During this period of active mining quite a number of smaller mines 
and prospects were opened up at considerable profit. Among these are 
the McMackin (now known as the Whitney Mines), the Troutman, the 
Earnhardt, the Honeycutt, and the Old Field mines. The McMackin, 
the Troutman and the Honeycutt mines are said to have paid well imtil 
the upper portions of the veins were worked out. In these cases, as at 
the Gold Hill Mines, the operators were unable to handle the ores 
satisfactorily when the depth of mining increased and the unaltered 
sulphides began to come in. Their methods of concentration were too 
crude for ores that did not amalgamate easily. The copper of the sul- 
phide ores, of course, could not be saved by such processes, and in gen- 
eral no attention was paid to it. 

Until the discovery of the gold-bearing vein in situ at the Barringer 
JMine about 1824, all the gold mined was obtained from small placer 
'^^orkings in the stream beds and valleys. The methods of work were 
^Oiost primitive, sluice boxes and log rockers. With the discovery of 
"tie gold-bearing veins came the introduction of the Chilian mills, or 
Sold grinders, as they were called, and the^e were still in use when the 
divil War caused a cessation of all mining. 

The mines were not opened up again until some years after the close 
of the Civil War. When the work was resumed, better and more ex- 
"t^nsive machinery was installed, and attempts were made to save both 
S'old and copper, but with indifferent success. It seems that tlie oper- 
ators, very soon after the reopening of the mines, began to use them as 
speculating properties, and while considerable legitimate and boiia fide 
^lining was carried on, it seems that the principal object was one of 
Btock manipulation. 
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Geology of the Mines and Prospects, — Four mines and numerous 
prospects called mines represent the workings in the Grold Hill district. 
They are for the most part confined to the western edge of the slate 
formation and apparently to the immediate zone of the Gold Hill fault. 
The important openings, the Grold Hill Mine, owned by the Gold Hill 
Copper Company; the Union Mine, owned by the Union Copper Com- 
pany ; the Whitney Mines, owned by the Whitney Reduction Company, 
and the Southern Copper and Gold Mining Company's openings, to- 
gether with numerous diggings and prospects, make up the Gold Hill 
mines. Of these the first two and the last one are located upon the 
Gold Hill Ridge, the Gold Hill Mine in the village of Gold Hill, the 
Union about % of a mile southwest of the village, and the Southern 
Copper and Gold Company's shaft, located a few hundred yards west 
of the Randolph shaft. The Whitney Mines lie to the west of Buffalo 
Creek and, while not in the Gold Hill Ridge, are in the same fault zone 
and on the same side of the main fault line. Of these, the Gold Hill 
Mine, the Union Mine and the Southern Copper and Gold Mining 
Company's mines were in operation in 1907. (See Fig. 2.) 

If a line be drawn through the Gold Hill and Whitney mines and 
produced to the southwest limits of the district, it will run roughly 
parallel with the Gold Hill fault line, crossing it just west of St. Ste- 
ven's Church, where it passes into the greenstone. This line will be 
marked throughout its length by more or less prospecting and other 
evidences of mineralization. The principal prospects that have been 
opened in this portion of the district, the greenstone area, are the 
Kluttz, Harkey and Hopkins diggings. 

Lying about 1% miles northwest of the Hopkins Mine is another 
group of prospects known as the Cline Mine and the Dan Hopkins 
diggings. The last of these is located in the diorite and the former 
in the greenstone very near the diorite contact. 

The fourth and last group of prospects of the district is located near 
Garfield Post OflSce (Tyack's Store) and consists of two groups, one 
in the granite to the east of Second Creek, and the other to the west 
of the creek and in the diorite very near the granite contact. These 
are known as the Dutch Creek and the Gold Knob mines, respectively. 

Types of Deposits. — These four groups of mines and prospects rep- 
resent four classes or types of deposits. They may for convenience of 
description be designated as follows : 

1. The Gold Hill types. In this the ores consist of auriferous pyr- 
ite and chalcopyrite in a more or less quartzose gangue, or as narrow 
stringers in rifts in the schists with little or no gangue material. The 
Gold Hill Mine and the Union are good examples of this type. 
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Thus, while there is a slight majority of the joints with a northeast 
strike, the dikes are about equally divided between the northeast and 
the northwest quadrants. East and west, and north and south trending 
joints and dikes are rare. In the above observations no attention was 
given to the dip of the joint planes. 

Close attention was given to jointing in the Gold Hill district, both 
as to trend and dip of the joint planes. The results are in every way 
similar to those in other portions of the Piedmont Plateau. 

In the slate formation there are not so many joints with the north- 
east trend as in other portions of the district, the reason for this be- 
ing, perhaps, the ability of the joint-producing force to relieve itself 
along the northeast trending planes of parting in the slates. 

Faulting, — Xumerous insignificant dislocations are met with in nearly , 
all portions of the district in which any prospecting has been done. 
These never, as far as noted, amount to more than a few feet, and are 
probably only the minor adjustments due to the faulting of the region, 
and are therefore of no great importance. In the mine workings, espe- 
cially those of the Union Mine, there are a few oflFsets in the vein due 
to faulting; but from as close observation as it was possible to make 
upon these specific instances, it is believed that, while the fractures are 
true faults, they occurred pior to the mineralization. 

There is believed to be one fault of considerable magnitude in the 
district, and this, together with the system of minor faults developed 
contemporaneously, has not only an important effect upon the ore de- 
posits but also a most important bearing upon the principal relations of 
the different formations to each other and upon the physiography of the 
district. This is the Grold Hill fault which marks the western contact 
of the slate formation. It is only after a very close and detailed study 
of this contact, and after every other theory to account for conditions 
as they exist had failed, that the fault is admitted. 

This fault zone extends through the entire district, with an approxi- 
mate trend of X. 15° E., entering from the southwest near the conflu- 
ence of the two Buffalo creeks and passing out about Vj^ mile northwest 
from the mouth of Second Creek. A straight line drawn between these 
two points would approximately mark the contact of the slate formation 
on the east with the greenstone and the granite on the west. This line 
would very nearly mark the courses of Little Buffalo Creek flowing 
southwest, and Reedy Branch flowing northeast. (Fig. 3.) Both streams 
lie a short distance to the east of the line of contact, but flow approxi- 
mately parallel with it. In no place was the actual contact between the 
formations visible, everything at and in the near proximity of this fault 
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the oxidation of the iron. Where the vein is quartz, this mineral marks 
the trend of the vein by its fragments. The largest and richest veins, 
however, are not quartz veins, being only more or less highly silici- 
fied bands or stringers in the schists. 

The first type of vein varies greatly in degree of silicification at 
times, and even the walls are so highly silicified that they resemble 
chert and the ore^ are distributed irregularly through this highly sili- 
cious ground mass. At other times there is only a relatively small de- 
gree of silicification and the rock walls have suffered little or no altera- 
tion. This type of vein usually has wejl defined walls which frequently 
present slickensided surfaces. 

The second type of vein consists to a great extent of a number of 
narrow stringers or bands of ore filling closely spaced openings or rifts 
in the country rock parallel with its schistosity, and presents a mini- 
mum amount of silicification. 

True quartz veins in the vicinity of Gold Hill are not numerous, 
and are always narrow and lean or wholly barren. All the veins in a 
general way follow the dip and strike of the schistosity, but do not 
follow either continuously and are seen to follow one plane of foliation 
for a short distance and then break across to another. On studying a 
plan and elevation of this formation it is seen that the trend of the vein* 
as a whole is not quite so strongly to the east as that of the schists, 
and that they really do cut the schists at low angles. The vertical 
sketch shows that the veins may have a steeper vertical dip than the 
schists, though at times the offset occurs in the other direction, thus 
giving the vein a flatter dip than the schists. An excellent example 
of this relation of the vein to the country rock is seen in the north vein 
of the 800-foot level of the Gold Hill Mine, which vein was being 
worked in 1907. A sketch, made from an actual survey of this level of 
the mine, showed vi^vy well the great number of small veins or stringers 
of ore, not less than eight in numl^er, associated with three workable 
veins within a distance of 800 feet. The smaller veins, while sometimes 
high in values in either gold or copper, are always too small to work. 
They prt>sent the same features as regards vein matter and ores, and 
have the same relations to the country rock as do the larger veins. That 
is, they mav follow eitlier the schistosity or one of the numerous lines of 
fracture, or botli schistosity and fracture, crossing from one plane of 
schistosity to another, following the line of fracture leading across them. 

That the veins follow fractures in the schists is evident from the 
nature of the vein contents, their relations to the countrv rock and the 
very prominent slickensides which are developed upon the wall rock in 
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many places. The veins in many instances are seen to contain numer- 
ous angular fragments of hard silicified rock not unlike many of the 
bands of dense schist. That is, they show evidences of more or less 
brecciation. In other instances, the vein instead of being a breccia is 
made up of numerous stringers of ore filling narrow spaces between 
shreds of the schist, appearing as though the schists had been torn 
apart, and suggesting somewhat a fracture in a piece of tough wood 
in which the main fracture consists of many small fractures with 
splinters extending between them from wall to wall. Sometimes these 
breccias and stringers show that considerable replacement has taken 
place since their formation, they being more or less replaced by quartz 
and ore. In other instances they are approximately fresh. 

The veins as well as the ore shoots within them have a well defined 
lenticular structure, sometimes attaining a width of from 5 to 15 feet 
and again gradually narrowing down to a width of only a few inches, 
or even pinching out entirely, leaving only slickensided walls in con- 
tact with each other. This lenticular structure is prominent in both 
longitudinal and vertical sketches of the vein. If the figure showing 
the relation of the vein to the country rock be examined, it will readily 
be seen how even a slight movement of either wall in any direction 
must necessarily tend to produce just such lenticular spaces as have 
been described. In addition to their lenticular character, the veins 
also possess other irregularities. Stringers of ore may lead ofif from 
the main vein and follow the planes of schistosity, and at times they 
are seen to- follow one of the numerous joint systems. 

It also appears probable that there has been very little fracture with 
appreciable dislocation since the deposition of the ores. It is true that 
in some instances the miners report slight dislocations in the veins, but 
it seems probable from observation in a few such instances in the Union 
Mine that such dislocations are for the most part due to an offset in the 
original fault line prior to the formation of the vein. It is also true 
that many joints and, in a few instances, diabase dikes are found 
cutting the veins. Every instance of a diabase dike in this relation 
in both the Union and Gold Hill mines was examined in detail, and 
in no case was there found any appreciable dislocation in the vein at 
the dikes. The vein in every instance in which the dike had been cut 
through was found to resume its regular trend on the other side of the 
dike. These dikes often run parallel with the veins, soniotiines follow- 
ing one or the other wall for greater or less distance. In one instance, 
in the Earnhardt Mine, a dike was encountered which came up to the 
vein on one side, followed it for about 20 feet and then crossed it at 
nearly right angles and appeared in the other wall. 
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THE OBES. 

The ores of the Gk)ld Hill district are auriferous pyrite and chalco- 
pyrite, with which is more or less gold-bearing quartz, quartz being 
the only gangue mineral of any importance. The gold values run 
higher in proportion as the copper values decrease; that is, the gold 
seems to occur with the pyrite to a greater extent than with the chal- 
copyrite. From detailed examinations of the respective "gold veins" 
and "copper veins" of the Gold Hill and Union mines, it seems probable 
that the copper and gold infiltrations are of two separate and, to a 
certain extent, distinct periods of mineralization, the one furnishing 
the copper with a small amount of gold and the other supplying the 
gold with a small percentage of copper, both of these being younger in 
age than the pyrite. It is believed by the operators that the "gold 
veins" are more highly quartzose than the "cbpper veins." With the 
pyrite and chalcopyrite also occur small amounts of sphalerite and 
galena, but in such small quantities that they are of no value. There 
is, however, one exception to this statement, the "silver shaft" of the 
Union Copper Company, which has produced considerable silver from 
an argentiferous galena. 

The relation of Ores and Gangue, — The ores all contain more or less 
gold which will amalgamate readily, but there is also always a high 
value remaining in the concentrates, values representing from one- 
fourth to one-third the assay value of the ore. The gold in the quartz 
is known to be in free condition, as is also a part of the gold in the 
sulphides. Because of the high value of the concentrates, it has been 
assumed that at least a portion of the gold was present in chemical 
combination with the sulphur, or isomorphous with the iron and the 
sulphur. With the hope of determining the condition of the gold in 
the sulphides and also the relation of the sulphides to each other, a 
large number of specimens of typical sulphide ores rich in gold were 
selected for microscopic study. 

Relation of the Sulphides. — The sulphides ])reseut in the sketches 
examined are pyrite, chalcopyrite, galena, sphalerite, bornite and chal- 
cocite, the bornite and chalcocite not occurring with the other sulphides. 
The principal object sought by this study was the relation of the 
pyrite to the chalcopyrite, the ore being the so-called cupriferous py- 
rite, the especial object being to determine whether or not the ore con- 
sisted of a mechanical mixture of the two minerals, or whether it was 
really a copper-bearing pyrite. In every instance in which these two 
minerals occurred together it was evident that the ore consisted of a 
mechanical mixture of the pyrite and the chalcopyrite, each mineral 
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having its own definite boundary lines against the other, the pyrite 
being the older of the two. The order of deposition seems to have 
been first the pyrite and then a shattering of this mineral, followed 
by the introduction of the chalcopyrite, which is seen surrounding and 
filling in the spaces between the fragments of the pyrite crystals, often 
nmning out into knife-edged pieces in the minute cracks in the pyrite, 
the appearance being that of a breccia in which the fragments of py- 
rite were formerly imbedded in a matrix of chalcopyrite. Each mineral 
always had its own boundary lines clear-cut and sharp, there being 
absolutely no gradation of one into the other. Some of the pieces of 
chalcopyrite seem to have the form of pieces of pyrite, and it is possible 
that these may represent a replacement of the pyrite by chalcopyrite. 
Quartz was also present in the sections, but its definite relative age 
could not be determined. In part it appeared to be contemporaneous 
with the pyrite and in part contemporaneous with and later than the 
chalcopyrite. 

When galena and sphalerite occurred, both seemed to be subsequent 
to the other sulphides, and of these two the sphalerite is subsequent to 
the galena. These minerals were only sparingly present in the sections 
examined. 

Only a few sections of the bornite and chalcocite were examined. 
In every section of this ore examined the surface was seen to consist 
of a mass of bomite clearly distinguished by its peculiar bronze color 
through which was running a mesh or network of bright glistening 
lines of chalcocite, the amount of the respective minerals varying 
greatly. If the section appeared to be largely chalcocite, the lines 
of the network of this mineral were broader and many irregular areas 
of it occurred. If, on the other hand, the bornite were present in 
greater amount, the lines of the network of chalcocite were narrower 
and fewer in number, and there were only a few of the irregular areas 
just mentioned. The bomite did not as a rule present very clear-cut 
boundary lines against the chalcocite. No very positive statements 
can be made as to the relative age of the two minerals, but the appear- 
ance of each mineral and their relations to each other seem to suggest 
that the chalcocite may be secondary to and derived from the bornite. 

RELATION OF GOLD TO SULPHIDES. 

One of the principal objects of the microscopic examination of the 
ores was to determine, if possible, the condition of the gold in the 
sulphides. Many of the sections were from lean ore and no gold could 
be seen in them, even when careful panning would show its presence; 



38 MINING INDUSTRY. 

but in the majority of the sections, especially of the richer ores, it 
was not difficult to detect. The ores used in making the sections showed 
assay values running from $5 to as high as $375 per ton. 

In every section in which gold could be distinguished in the sulphides 
(it occurred in the quartz also, but little attention was given to this), 
it had its own distinct and clear-cut boundaries and was clearly subse- 
quent to the sulphide in which it occurred. Its manner of occurrence 
was not essentially different from that of the chalcopyrite in the py- 
rite. It was seen filling irregular areas and cracks in the pyrite, fre- 
quently running out to the very extremity of a narrow knife-edged 
crack, at times filling two or more roughly parallel cracks with stringers 
running from one to the other, and often filling the most irregular 
areas in the pyrite. It was in no case distributed evenly through the 
sulphide, but seemed to be more or less concentrated in certain areas. 
In only a few doubtful instances was it seen in the chalcopyrite, but 
there was no difficulty in finding it in the pyrite. The pyrite in all 
the sections was examined with great care to ascertain if it presented 
any peculiarities of structure, form or color that might indicate a 
chemical union with the gold, but, with only one or two doubtful excep- 
tions, were any such features detected. These appeared to consist of 
striped areas in the midst of a fair-sized grain of pyrite which had a 
slightly different luster and color from the other portions of the grain. 
These areas were always small and had irregular boundaries. Their 
nature could not be determined. While it is possible that they may 
represent some kind of a combination of gold with the sulphide, it is 
believed that they are due to irregularities resulting from grinding and 
polishing the section, or possibly due to tarnish. 

When the gold occurred in connoction with galena in the pyrite, there 
was always difficulty in determining the relative age of the gold and 
the galena ; soniotinios tlio evidence seemed to favor the idea that the 
galena was subsequent, wliile again the reverse seemed to be the case. 
The gold in sucli occurrences always had clear-cut and well-defined 
boundaries against the galena. From the few instances in which the 
two were seen in juxtaposition it is not possible to make any definite 
statement as to the relative ages. It is believed, however, that the 
galena is subsequent to the gold. 

As to the condition of all the gold in the sulphides, the work thus 
far done will not warrant any definite statements, but it is believed 
that it occurs only as free gold and not in a chemical combination with 
the sulphide or as a sulphide itself. This statement seems to be favored 
by the fact that in every instance in which the metal was detected in 
the sulphide it was in the native condition, and also by the fact that 
the pyrite in which it occurred always had, with only doubtful excep- 
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tions, its usual physical characteristics. The fact that all the gold will 
not amalgamate may be urged against the above conclusion, and this 
has been given due consideration. There is one very strong reason 
why the values cannot all be extracted by amalgamation. This is the 
fact, well shown under the microscope, that the gold runs out into 
such minute cracks in the pyrite that it would be impossible to crush 
the ore finely enough for all the gold to come in contact with the 
mercury without sliming the whole mass. Microscopic examination of 
the gold panned out from the ores examined adds weight to this state- 
ment in that it shows the gold to occur in exceedingly thin scales and 
very small irregular particles. There is also opposed to the possible 
combination with the sulphides the well-known fact that iron or ferrous 
salts will immediately precipitate gold from its solutions.* It there- 
fore seems that the evidence is strongly in favor of the belief that all 
the gold in the sulphides is present in its native form. 

NATURE OF THE ORE BODIES. 

It has been stated that the veins have a lenticular structure, as seen 
in both horizontal and vertical plan. All portions of the vein are not 
of equal richness, although throughout the entire lengths of the exposed 
veins there is more or less mineralization ; but it is only in certain por- 
tions that the mineralization has been of sufficient magnitude to form 
workable ore bodies. These ore shoots, of course, lie within, or rather 
are simply the richer portions of the vein. They, however, present 
irregular outlines and have a decided pitch to the southwest. In ex- 
tent they vary longitudinally from 20 to over 100 feet ; vertically from 
100 feet to the greatest depths of the mines, about 800 feet. The 
values are not uniform throughout these distances, and the shoot shows 
all the "pinches" and "swells" of the vein. Ore shoots are best shown 
up in the Gold Hill Mine, the workings of which seem to indicate three 
and possibly four shoots. 

In the detailed examination of tlie ore shoots in this mine it was 
interesting to find that the slickensides on the walls of the veins were 
not vertical, but were inclined to the southwest at an anp^le approxi- 
mating the pitch of the ore shoots. This and the shape and pitch of 
the ore shoots seem to indicate that the dislocation along the lines of 
faulting now marked by the vein had both a vortical and longitudinal 
component. The slickensides in the 300-foot level of the Earnhardt 
shaft showed a similar inclination, hut the workings have not been 
extensive enough to indicate anything very definite as to the pitch of 
the ore shoots, two of which have been worked to a limited extent. 



*A treatise on Metamorphisni. C. R. Van Hise. Monograph 47, U. S. Geological Survey, p. 1091, 
«t acq. 
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2. The Greenstone type. In this type of deposit the ores consist 
of slightly auriferous bornite and chalcocite in a gangue of quartz 
and epidote, very little or no chalcopyrite being present. This is 
exactly similar to the ores of the Virgilina district which Mr. W. H. 
Weed* has described as the Virgilina Type of southern copper de- 
posits. 

3. The Cline type. In this the ores consist of auriferous pyrite and 
chalcopyrite in a well formed quartz vein with a gangue of quartz, 
hematite, siderite and calcite. The Cline Mine and the Dan Hopkins 
diggings are the examples of this type. This type of vein and gangue 
minerals are very characteristic of the old Conrad Hill Mine-j-, which 
is located northeast of the Yadkin River in Davidson County, on the 
continuation of the Gold Hill fault line. 

4. The Dutch Creek type. In this type the ores consist of auriferous 
pyrite and a small amount of chalcopyrite in a quartz gangue, the 
vein being located in the granite. The Dutch Creek Mines are ex- 
amples of this type. 

The Gold Hill type. This type of deposit includes two classes of 
veins, one consisting of stringers of ore filling narrow spaces between 
thin layers of the schist and presenting little or no evidence of silicifi- 
cation ; in the other class the veins are larger, are highly silicified and 
show that more or less silicification of the country rock has taken place. 
The former are largely copper-bearing, the ore for the most part con- 
sisting of chalcopyrite in a gangue of pyrite, and carries very little 
gold. The latter carries, as a rule, only a small amount of chalcopyr- 
ite and is largely made up of auriferous pyrite in a more or less quartz- 
ose gangue. There are exceptions to these statements, but, in general, 
ores that carry high values in gold carry only a small amount of cop- 
per, while those high in copper are very low in gold. Both classes of 
veins have been developed along fractures in the country rock which 
may or may not run parallel with the schistosity. There is, however, 
as a rule, a general conformity between the strike of the veins and 
that of the country rock. 

The schists at the mines have a strike varying from [N". 30° E. to 
If. 45° E. and dip about 80° to the northwest. The outcrops of the 
Veins are obscure and it is next to impossible to trace them upon the 
surface. The usual outcrop consists of only a narrow band in the 
schists which stands up a little more prominently than the surround- 
ing rock, and which generally shows a more decided staining due to 

•Types of Copper Deposits in the Southern United States. W. H. Weed, Trans. Am. Inst. Min. 
'Blng., Vol. 80 (1900): 449-504. 

tMeUllie Wealth of the United States. J. D. Whitney, p. 130. Geology of the Midland Counties 
of North Carolina. Ebenezer Emmons, pp. 143-154. 
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Relation of Ore and Gangue, — As lias been stated above, there are 
two types of veins : one in which the ores occur as stringers in the 
schist, the other in which they occur with more or less quartz as gangue. 
In the first type the vein consists of numerous narrow stringers of ore 
which lie in the opened-up planes of schistosity of the rock and which 
are separated one from another by narrow bands of the schist. There, 
is no gangue in such a vein, the ore occurring simply as a filling in the 
rifts in the slates, and the vein consisting of a group of these stringers 
of ore and schist. In this type of vein there has been little or no 
silicification of the immediate schists, and only a very limited deposi- 
tion of quartz. The diagram (Fig. 4) is an attempt to illustrate this 
type of vein structure. 

The other and prevalent type of vein differs from that described 
above in being more highly silicious, containing numerous mashed and 
drawn-out fragments of the country rock, and also much more white 
quartz. This vein is apt to be larger and more persistent than the 
other type, and it shows to a greater extent the evidence of the schists 
having been replaced by quartz, thus indicating possibly a more vigor- 
ous circulation. In** this type of vein the ores may have a banding 
parallel with the schistosity of the rocks, the bands often spreading 
out and including elongated areas of the silicified schists, the ore fol- 
lowing around these and other smaller fragments in graceful curves. 
In some instances it seems evident that areas of the broken schist have 
been replaced by the ore. In the more highly quartzose portions of 
these veins the ore has an irregular distribution through bluish gray, 
quartzose ground mass. These ores usually carry their values in gold 
rather than in copper, while those of the first type have their values 
in copper, with only a small amount of gold. In each type the pyrite 
seems to have been the first sulphide to be deposited. Subsequently 
there came in, in one instance, considerable quantities of chalcopyrite 
which formed a kind of cement, as it were, filling the fractures and 
cracks in and around the pyrite. In the other there seems to have been 
very little chalcopyrite, but considerable gold, which was deposited in 
the manner described. The solutions which deposited the gold, espe- 
cially in the Gold Hill Mine, seems to have been more highly charged 
with silica, and to have had a much more marked effect upon the mate- 
rials of the vein. The veins rich in gold in this mine seem to be more 
highly silicious than those which carry copper and only a little gold. 

MINES AND rROSPECTS OF THE GOLD HILL TYPE. 

As typical examples of this type of deposit, the following may be 
mentioned: Mines and prospects belonging to the Gold Hill Copper 
Company, the mines and prospects belonging to the Union Copper 
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Company, the mines and prospects belonging to the Whitney Com- 
pany, and those of the Southern Copper and Gold Mining Company. 
They will now be described somewhat in detail. (See Figs. 1 and 2.) 

The mines and 'prospects of the Gold Hill Copper Company. — These 
consist of the Gold Hill Mine (Randolph shaft), the Miller and Earn- 
hardt shafts and the Old Field diggings. 

The Randolph is one of the deepest shafts in the South, reaching 
a depth of 820 feet, and the workings from it and from a line of caved 
and dilapidated shafts on the same vein immediately to the northeast 
have been more extensively stoped than any other mine in the State. 
From these shafts the workable ores of the largest vein in the mine 
(the Randolph), varying in width from 2 to 15 feet, have been removed 
from about 1,500 feet of the linear length of the vein to a depth of 
about 700 feet. In addition to this work there have been numerous 
exploratory drifts driven into the walls, thus showing both the location 
and pitch of the ore shoots, and, to a certain extent, the character of 
the wall rock. The ore shoots have been discussed in another place 
(p. 36) and will not be taken up here any further than to state that 
the ore in the upper levels — in the oxidized zone — was an exceedingly 
rich free-milling gold ore, and as depth increased the sulphides began 
to come in and the gold values greatly decreased. Xo records of the 
early workings were kept, and the depth of oxidation, etc., cannot be 
given. It appears, nevertheless, that the first sulphides encountered 
were fairly rich in gold and carried a low percentage of copper, from 
2 per cent, to 10 per cent. Both values seemed to have decreased with 
depth as well as the width and extent of the ore shoot. At the present 
depth, 800 feet, the assays from this vein show from a trace to $2 per 
ton in gold and from 1 per cent, to 3 per cent, of copper, the vein being 
narrow and unpromising. 

The greatest amount of exploratory work has been done on the 800- 
foot level, about 2,000 feet of drifts having besn driven both along 
the trend of the veins of the upper levels and across the schistosity 
of the country rock. This work has been mentioned and discussed to 
a limited extent in another place and also a sketch of the workings 
made from a recent survey, but it may be well to discuss it in greater 
detail at this point. 

The drifting started at the shaft and was driven in two directions, 
approximately at right angles, to the schistosity of the country rock, to 
a distance of 440 feet to the south and 360 feet to the north, intersecting 
no less than eleven mineralized bands of greater or less importance. 
Three of these were of considerable size and drifts were driven along 
them for some distance. These three are the Randolph vein, which was 
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very rich in the upper levels of the mine; the Miller vein, which had 
been opened up by the Miller shaft in one place to a depth of 160 feet 
and by the Earnhardt shaft in another to a depth of 435 feet, and the 
new North vein, which was not known to exist prior to this work. 

The small stringers are of no importance from an economic stand- 
point, but of interest in that they show that the Gold Hill ridge at 
this point is made up of a zone of mineralization, and that this has 
taken place in fractures and openings formed by faulting. The fact 
that some of these veins "run" with the strike of the schistosity, while 
others cross it at acute angles, shows that there was cross-fracturing 
as well as fracturing along the places of schistosity, which is believed 
to have been developed long before the faulting occurred. 

The work along the strike of the Kandolph vein showed conclusively 
that the rich ore shoot of the upper workings did not extend to this 
depth. It also showed that the fracture along which the mineralization 
took place not only extended to this depth, but was mineralized, not, 
however, to the same extent as in tho upper levels. Furthermore, it 
revealed a series of fault planes trending N. 30° W. which presented 
more or less brecciation, but no displacement of any moment. 

The vein encountered at a distance of 440 feet south from the foot 
of the shaft is in all probability the same vein opened up by the Miller 
and Earnhardt shafts. 

This vein has been exposed along its trend for a distance of about 
150 feet. In character it is not essentially different from the vein in 
the Miller shaft and drifts, and in all probability is the same vein. 
Where it was first encountered, and still in th9 northeast end of the 
drift, it is narrow, but as work was continued westward along its trend. 
it was. found to gradually increase in width until in the present south- 
west heading of the drift the vein has a width of about 12 feet. (By 
the word vein is meant that portion of the schists with which the ore 
is interleaved, and not that the body of ore is 12 feet in width. If 
all the ore now showing in the* heading of the drift were concentrated 
into a single vein of solid ore, it w-ould not have a width of more than 
1'2 or 15 inches.) This amount of ore is simply interleaved with about 
12 foet of rifted schist in the manner shown in Plate IV and constitutes 
the *S'oin.'' 

Samples collected across the entire width of the vein in many places 
are rej)orted to have shown a copper value of from 1.5 per cent to 5 
per cent, with from a trace to $2 per ton in gold. 

This vein, while during part of its course is following the schistosity 
of the country rock, is as a whole apparently following a fracture trend- 
ing about 15^ or 20" east of north and approximately parallel with the 
Xortli vein. 
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More interesting than these is the North vein, which does not outcrop 
at the surface and which was not known to exist prior to this work. 
This is a well-defined, mineralized and silicified band in the slates, 
as well defined as any vein in the district, and varies in width, vein 
matter and ore from 2 to 8 feet, averaging perhaps 3 feet. The ore 
was found to carry high gold values and very little copper, the gold 
running from $10 to $385 per ton, with less than 1 per cent of copper. 
Drifting was continued along the strike of the vein for considerable 
distance, and it was found that the rich portion was an ore shoot about 
60 feet long, and also that the vein was following a fracture which 
cut the strike of the schistosity of the country rock at an acute angle, 
having a more northerly trend than the schistosity. A rise was made 
at the northeast boundary of the shoot and a winze was sunk at the 
southwest extremity, and these gave strong evidence that the shoot has 
about the same southwest pitch as those in the Randolph vein. The 
drifting along the vein encountered two diabase dikes, each about 10 
feet wide, that cut it nearly at right angles, producing no displacement, 
and, as far as could be determined, had had no decided influence upon 
the values of the ore. Stringers of ore at one or two places were seen 
to be leaving the general trend of the vein and entering the walls in 
a direction parallel with the strike of the schistosity. These were not 
followed by the drifting. The ore from this vein is remarkably rich 
in free gold, the greater part of the gold being carried by the pyrite. 
The relation of the gold to the pyrite and other gangue minerals in 
this vein has been described in detail on page 37. 

Some conclusions and surmises reached as a result of detailed study 
of the veins and ores in the mine, and of the ores in the laboratory, 
are summarized below. 

1. That the rich ore shoot of the upper workings of the Randolph 
vein has pinched out. 

2. That instead of there being one main vein well minoralizod, there 
is a series of small and medium-sized veins irregularly distributed 
throughout the schists. 

3. That there are clearly two types of veins : one highly silicious 
and somewhat quartzose and showing considerable roplacemeiit of the 
country rock by both silica and ore, the other present in a: a series of 
narrow stringers of ore filling fissures which have been formed by 
splintering or tearing apart the schists along their planes of parting. 

4. That the veins may be expected to extend to great depths, the 
Miller vein being as well developed at a dc])th of SOO feet as at the 
160-foot level. The Randolph vein also persists and is well defined, only 
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having decreased in width and value. Assays made from both the 
160 and the 800-foot levels of the Miller vein show similar values in 
both copper and gold. 

5. That the veins relatively high in copper values will probably be 
low in gold, and that when high in gold they will probably be low 
in copper; that is, that some of the veins are predominantly copper- 
bearing, while others are predominantly auriferous. The Miller vein 
is predominantly chalcopyrite, while the North vein carries very little 
chalcopyrite, but high values in free gold in both the quartz and the 
pyrite. This has been discussed in detail on pages 36 and 42. 

6. That the free gold in the pyrite in the North vein is not the re- 
sult of secondary alterations by oxidizing waters, the pyrite being 
perfectly fresh and showing no trace whatever of secondary alterations. 
This depth — 800 feet — is certainly 400 feet greater than the oxidized 
zone has reached in any other veins in the district. The gold, there- 
fore, is believed to have been deposited in the pyrite originally as free 
gold, and to have been brought up from the unknown depths by the 
waters which produced the silicification of the country rock at the vein. 

7. The fact that one vein is predominantly copper-bearing and an- 
other predominantly auriferous leads the investigator to suspect that 
there were two periods of mineralization, and if not two periods of 
mineralization, at least two sources for the mineralizing solutions. 

8. The fact that the North vein with high gold value does not out- 
crop at the surface and has not been cut by the upper workings, suggests 
that there may be a large quantity of gold ore in the portion of the vein 
between this depth and the surface. The fact that the vein does not 
outcrop at the surface also leads to the belief that there is possibly a 
considerable future to mining in the Gold Hill district, and that system- 
atic prospecting legitimately done is certainly warranted in many places 
in the courses of the veins that have been supposedly worked out at one 
place and which arc known to have greater linear extension. 

The Barnhardt and Miller shafts. — These shafts have already been 
discussed and there is little to be added. They are situated about 500 
feet southeast of the Randolph shaft and are presumably on the same 
vein, but probably in two distinct ore shoots. The ores from each shaft 
are similar and occur in somewhat the same way. The vein is a "slate 
vein," that is, a mineralized and silicified band in the country rock, 
the vein rock differing from the country rock only in the degree of 
silicification. In some places in this vein there is little or no silicifica- 
tion, the vein consisting of the splintered and torn apart schists with 
the ore filling the spaces between the shreds or rock. The walls show 
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well-developed slickensides in many places and there are numerous 
little stringers of ore in the rocks near the main vein. These sometimes 
follow the schistosity, and at others follow fractures that cut it at an 
acute angle, having generally a trend more to the northward than the 
schistosity. 

It is in this vein that the diabase dike mentioned on page 35 occurs. 
Careful examination of the ores in close proximity to the dike failed 
to show that it had had any apparent influence upon their character. 
The dike came up to the vein in the foot wall, followed it for a short 
distance, crossed it and then disappeared in the hanging wall. 

The workings on the lower level of the Earnhardt shaft had not been 
extended far enough to give much information as to the character of 
the Miller ore shoot at the place where it was intersected by the drift. 
It is certain, however, that these two shafts are each in an ore shoot, 
and that the Earnhardt shoot pitches to the southwest approximately 
parallel to the striw on the slickensided walls of the vein, and it is 
believed that the Miller ore shoot has a similar pitch. 

The "Old Field" Workings, — This group of prospects and shallow 
shafts lies a few hundred feet to the southwest of the Earnhardt shaft, 
apparently on the southwest continuation of the same mineralized zone. 
They were filled with water at the time of examination and were inac- 
cessible. The work has extended only to water level, but it is said that 
a considerable quantity of free gold was obtained from them. No large 
and well-defined' vein is reported, but only numerous narrow stringers 
of ore in a comparatively narrow space in the country rock. 

The Gold Hill Copper Company is fairly well equipped for handling 
the ores. The shafts are in good repair and are furnished with good 
hoisting machinery. The general equipment consists of a mill with 40 
stamps, amalgamating plates and Wilfley concentrators. They have a 
good boiler house and machine shop and dynamo and air compressor. 

The Union Copper Company's Mines. — This company is operating 
two mines and has opened numerous prospects in the Gold Hill district. 
The mines in operation are the Union and the Old Honeycutt, now 
known as '"No. 12." 

The Union Mine, shaft No. 3, of the company, is, with the exception 
of the Gold Hill Mine, the most extensively developed in the State. 
The shaft has been sunk to a depth of about 600 feet and extensive 
workings have been made on five levels. One largo lens or shoot of 
ore extending from the surface to the seventh level has been practically 
worked out. This ore body was an irregular lens-shaped mass over 
100 feet long, possibly 50 feet in greatest width, and extended from 
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the surface down to the seventh level of the mine, about 500 feet. This 
ore body presented some rather suggestive irregularities of form, as 
may be seen by referring to the plan of the workings here given. 

It vTill be seen that the open cut, the sub-level, the first and a portion 
of the second level, present an ore body with a trend which cuts the 
schistosity at a low angle, schistosity being about N". 40° E. while the 
trend of the ore body of these three levels is approximately N". 25° E. 
In the south end of the second level it will be seen that a portion of the 
ore body has a trend of nearly 65° E. of N". It will be seen that the 
third level presents an ore body with a trend approximately parallel 
with the strike of the schistosity, and, in addition, there is a small ore 
body near the north end of this level having a trend N. 35° W. A few 
feet south of this there is another small deposit of ore with a trend 
parallel with the schistosity. 

It is clear from a detailed examination of all the underground work- 
ings that the ore bodies have been developed in a fault zone in which 
the hade and strike have been very irregular. It appears, therefore, 
that probably the vein, the open cut, the first and sub-levels and a 
portion of the second level is following a fracture roughly parallel with 
the strike of the Gk)ld Hill fault, and that the abrupt turn in the trend 
of the ore body in the south end of this level is caused by the develop- 
ment of this portion of the ore body in a cross-break, a fracture extend- 
ing across the schistosity and connecting the ore body as it is found on 
the third level where it follows the schistosity with that end of the 
third level which is clearly following a fault with a strike of about 
K". 35° W. This sketch also shows plainly that the ore shoot has a 
decided pitch to the southwest. It was interesting to note in this case, 
as in the Gk)ld Hill Mine, that the strike of the slickensided Walls were 
inclined strongly to the southwest, approximately parallel with the pitch 
of the ore shoot. 

The small shoot of ore trending X. 35° W. was also encountered on 
the first level. The size and trend were the same as on the third level. 
This line, N. 35° W., is one of very prominent jointing throughout the 
whole district, often presenting slickensided walls and is very frequently 
followed by dikes. Tlie Cline Mine and the Dan Hopkins digging are 
situated on well defined and well mineralized quartz veins, having a 
parallel trend in this direction. The subject of faulting has been dis- 
cussed in detail (page 27). If the irregularities of these veins be com- 
pared with the sketch showing the general type of faulting for the 
district, it will be seen that this, together with the direction of move- 
ment indicated by the slickensides, will explain the irregularities here 
encountered. 
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'well-developed sHckensides in many places and there are numerous 
little stringers of ore in the rocks near the main vein. These sometimes 
"follow the schistosity, and at others follow fractures that cut it at an 
ficute angle, having generally a trend more to the northward than the 
schistosity. 

It is in this vein that the diabase dike mentioned on page 35 occurs. 
Careful examination of the ores in close proximity to the dike failed 
to show that it had had any apparent influence upon their character. 
The dike came up to the vein in the foot wall, followed it for a short 
distance, crossed it and then disappeared in the hanging wall. 

The workings on the lower level of the Earnhardt shaft had not been 
extended far enough to give much information as to the character of 
the Miller ore shoot at the place where it was intersected by the drift. 
It is certain, however, that these two shafts are each in an ore shoot, 
and that the Earnhardt shoot pitches to the southwest approximately 
parallel to the striw on the slickensided walls of the vein, and it is 
believed that the Miller ore shoot has a similar pitch. 

The "Old Field" Workings. — This group of prospects and shallow 
shafts lies a few hundred feet to the southwest of the Earnhardt shaft, 
apparently on the southwest continuation of the same mineralized zone. 
They were filled with water at the time of examination and were inac- 
cessible. The work has extended only to water level, but it is said that 
a considerable quantity of free gold was obtained from them. "No large 
and well-defined' vein is reported, but only numerous narrow stringers 
of ore in a comparatively narrow space in the country rock. 

The Gold Hill Copper Company is fairly well equipped for handling 
the ores. The shafts are in good repair and are furnished with good 
hoisting machinery. The general equipment consists of a mill with 40 
stamps, amalgamating plates and Wilfley concentrators. They have a 
good boiler house and machine shop and dynamo and air compressor. 

The Union Copper Company's Mines. — This company is operating 
• two mines and has opened numerous prospects in the Gold Hill district. 
The mines in operation are the Union and the Old Honeycutt, now 
known as "No. 12." 

The Union Mine, shaft No. 3, of the company, is, with the exception 
of the Gold Hill Mine, the most extensively developed in the State. 
The shaft has been sunk to a depth of about 600 feet and extensive 
workings have been made on five levels. One large lens or shoot of 
ore extending from the surface to the seventh level has been practically 
worked out. This ore body was an irregular lens-shaped mass over 
100 feet long, possibly 50 feet in greatest width, and extended from 
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the deepest one to a depth of 700 feet. Much underground development 
has followed and it is reported that there are a million and a half tons 
of gold ore averaging about $2.50 per ton now blocked out. (See PI. 
V.) 

They were formerly known as the McMackin and the Isenhour mines. 
They are located a short distance to the west of Little Dutch Buffalo 
Creek and on rather low ground, but clearly in the Gold Hill fault 
zone and only a short distance east of the greenstone contact, all the 
mines lying in the tuff area and not in the greenstone. 

The vein, as far as could be determined, is the ordinary "slate vein"; 
that is, it consists of auriferous pyrite interleaved with the schists, the 
ore filling narrow spaces parallel with the schistosity — ^really the opened 
planes of schistosity of the rifted schists. In character and mode of 
formation it does not differ essentially from the Miller vein of the Gold 
Hill Mine, except that in the Whitney vein there appears to have been 
a concentration of gold rather than of chalcopyrite, as in the Miller 
vein. Judging from the material on the dump, both veins have been 
developed in precisely the same way, probably by the force of the 
crystallization of the pyrite in opening and widening spaces in the 
planes of schistosity as it was being deposited. Much of the gold seems 
to have been deposited in a similar manner, many specimens of the ore 
showing the thinnest films of gold — almost like gold leaf in the planes 
of schistosity of the rock. From accounts of the ores in the copper 
portions of the vein, it seems that a larger percentage of the gold oc- 
curred in this manner. The pyrite, which contains a small amount 
of chalcopyrite, also carries free gold, as all the concentrates show when 
panned. 

This "vein" has an almost continuous outcrop for a distance of 
nearly two miles. Many little pits have been sunk in it in various places 
and each one is reported to have shown more or less gold, none of them 
showing very high values. As regards its length and continuity of out- 
crop, it is probably the strongest single "vein" in the Gold Hill district. 
(See sketch map, Fig. 2.) 

From data and drawings furnished by the company, it appears that 
the values in the vein or ore shoot are very irregular. It was not pos- 
sible at the time of the field work to examine the ore body, the mine 
being filled with water, but it appears from reports by the engineer in 
charge of the exploration and test work done at the mines, the late Mr. 
W. J. Parker, that the oro is concentrated in certain layers or "floors" 
in the vein delimited by joint planes. To state it in other words, it 
seems that the joint planes being favorable for circulating solutions, 
they have to a great extent controlled the concentration of the ores, 
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especially the gold. In one report on file in the company's office, !\fr. 
Parker says : "I have surveyed the 370-foot stope in the "Whitney Mine 
and will send you a drawing of it in a few days. The ore shoot in this 
stope follows a so-called floor or slide, which is in reality a hedding or 
structural plane of the slates. These bedding planes all over the mine 
undulate considerably, but, taken as a whole, dip to the northeast. This 
individual flow is lying nearly flat in the stope, and for this reason goes 
over the top of the 370-foot north drift north of the rise. When within 
30 feet (vertical depth) of the 260-foot level (in the rise), another bed- 
ding plane is encountered and above this there is but very little gold. 

"It seems that all the better ore in this mine is confined to certain 
strata of the slate, and the reason that the ore is only 5 to 20 feet wide 
in these strata is because all the gold has been segregated to within that 
space." 

When it is known that the schistosity of the slates (tuffs) corresponds 
to their bedding planes, a fact which Mr. Parker apparently did not 
recognize, it is quite evident that by "floor," "slide," "structural plane" 
and "bedding plane" he is referring to the numerous nearly horizontal 
joint planes which are so prominently developed in the vicinity of Gold 
Hill. 

The ore in this vein, as in all others of the district, lies in fairly well 
defined shoots, the Air shaft being located in one and the Tsenhour in 
another, but the amount of work thus far done is not sufiicient to war- 
rant any statements as to pitch and general character of these ore 
shoots. In regard to the width of the vein and value of the ores -f-Mr. 
Pratt and Mr. Steel say : "The vein varies from 3 to 4 feet wide to 25 
feet, and Mr. E. B. C. Hambley, the manager of the Whitney Com- 
pany, assumed an average of 14 feet. His engineer (W. J. Parker) 
reported a million and a half tons of ore blocked out. As the vein was 
more definitely proved to be of value, the prospecting shafts were sunk 
larger so that they can be easily changed to three compartment shafts 
and the mine equipped for an output of 1,000 tons a day. Part of 
the vein is very low grade, less than $1 a ton, but this sliows occasional 
rich spots and cannot well be left. In the more quartzose parts there 
are some rich shoots or lenses 50 to 100 feet across of as liigli grade as 
$14 to $16 per ton. 

^'During the development work ore from the various drifts and cross- 
cuts was tested in the old McMackin mill of 10 stamps with chlorination 
annex. Tests made of 4,0r)0 tons gave per ton of ore: Free gold $0.51 
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to $38.75, average $4.52; gold in concentrates per ton of ore $0.10 to 
$0.83, average $0.34; gold in tailings per ton of ore $0.31 to $2.75, 
average $0.83. The ore yielded from 1.83 to 12.87 per cent, of con- 
centrates which had an average value of only $4.17 per ton. Chlori- 
nating the concentrates gave an average gold recovery from them of 
$3.33 per ton and a loss in the tailings of $0.84. The amount of gold 
amalgamated was 79.44 per cent., while that recovered from the con- 
centrates was only 4.78 per cent, of the total value of the ore. They 
will therefore not bother with concentration, but merely save as much 
gold as possible by amalgamation. Cyaniding has not been investigated 
as yet, but will hardly pay on tailings which will be so low grade. 

"There was a special report for each mill test, naming the place from 
which the ore was taken and all details. By careful sampling in the 
mine, they have figured that the ore will give an average recovery of 
$2.50 per ton, but in the same proportion as that tested. On the basis 
of 1,000 tons per day, Mr. Parker expected to mine the ore for $1.03 
per ton, transport it to the mill for 12 cents and mill it for 26 cents, 
total expense, $1.42 per ton, showing an expected profit of a little over 
$1 per ton. Of course, this involves equipment for electric hoist and 
haulage plant, etc. They will use double-deck cages, since the slaty ore 
is expected to give trouble in loading skips. It was Mr. Hambley's 
intention to push the development work only fast enough to keep a half 
million tons of ore blocked out. He states that the vein can be fol- 
lowed on the surface for a distance of 2 miles, but it is very probable 
that there are a good many barren spots along this length, and at the 
north end of the old Isenhour workings there seems to have been a 
number of small, richer deposits pretty badly scattered. The whole 
mine was quite dry, especially at depth. Mr. Hambley and others said 
that the Isenhour vein was 9 feet thick and of good grade, and it is 
over 6,000 feet from the other workings." 

The Southern Copper and Gold Mining Company, — The mines of 
this company consist of two shafts and an old prospect and a few pits 
along outcropping of two and possibly three veins or mineralized areas 
in the schists. They are located upon a hill a few hundred yards south- 
west of the Kandolph shaft. 

One shaft and the old prospect hole are probably on the same vein, 
which appears to liave the same trend as the scliistosity, while the other 
is on a vein lying almost 200 feet to the southeast. 

The rock in which the two veins occur is very different in texture, 
thus showing well the variations that are met with in the country rock. 
The rock at the shaft and old prospect is light in color and very fine and 
dense in texture and is either a fine tuff much silicified or a mashed 
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especially the gold. In one report on file in the company's office, Mr. 
Parker says : "I have sun^eyed the 370-foot stope in the "Whitney Mine 
and will send you a drawing of it in a few days. The ore shoot in this 
stope follows a so-called floor or slide, which is in reality a bedding or 
structural plane of the slates. These bedding planes all over the mine 
undulate considerably, but, taken as a whole, dip to the northeast. This 
individual flow is lying nearly flat in the stope, and for this reason goes 
over the top of the 370-foot north drift north of the rise. When within 
30 feet (vertical depth) of the 260-foot level (in the rise), another bed- 
ding plane is encountered and above this there is but very little gold. 

"It seems that all the better ore in this mine is confined to certain 
strata of the slate, and the reason that the ore is only 5 to 20 feet wide 
in these strata is because all the gold has been segregated to within that 
space." 

When it is known that the schistosity of the slates (tuffs) corresponds 
to their bedding planes, a fact which Mr. Parker apparently did not 
recognize, it is quite evident that by "floor," "slide," "structural plane" 
and "bedding plane" he is referring to the numerous nearly horizontal 
joint planes which are so prominently developed in the vicinity of Grold 
Hill. 

The ore in this vein, as in all others of the district, lies in fairly well 
defined shoots, the Air shaft being located in one and the Tsenhour in 
another, but the amount of work thus far done is not sufficient to war- 
rant any statements as to pitch and general character of these ore 
shoots. In regard to the width of the vein and value of the ores +Mr. 
Pratt and Mr. Steel say : "The vein varies from 3 to 4 feet wide to 25 
feet, and Mr. E. B. C. Hambley, the manager of the Whitney Com- 
pany, assumed an average of 14 feet. His engineer (W. J. Parker) 
reported a million and a half tons of ore blocked out. As the vein was 
more definitely proved to be of value, the prospecting sliafts were simk 
larger so that they can be easily changed to three compartment shafts 
and the mine equipped for an output of 1,000 tons a day. Part of 
the vein is very low grade, less tlian $1 a ton, but this shows occasional 
rich spots and cannot well be left. In the more quartzoso parts there 
are some rich shoots or lenses 50 to 100 feet across of as high grade as 
$14 to $16 per ton. 

"During the development work ore from the various drifts and cross- 
cuts was tested in the old MoMackin mill of 10 stamps witli chlorination 
annex. Tests made of 4,950 tons gave per ton of ore: Free gold $0.51 
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to have been much disturbed by faulting. It has been estimated that 
nearly $100,000 have been taken from the one ore shoot of the mine. 
The workings of the mine have been very irregular and much money 
was spent in trying to find more ore like that of the upper levels, but 
with little success. The plans and elevation made from surveys of the 
mine, now in the oflSce of the Whitney Company, the owners of the mine, 
show the character of the work and the relation of the vein to the wall 
rock and the diabase dike. 

GREENSTONE TYPE. 

Southwest of the Whitney Mine the zone of mineralization passes 
into the greenstone area, and in this formation occur numerous small 
veins which have a distribution similar to those of the Gold Hill type, 
many small veins in parallel and closely spaced fractures. These veins 
have the same general northeast trend as those at Gold Hill, but in 
character and kind of ore and gangue of material they differ radically 
from the type. 

The ores consist of bornite and chalcocite in a quartz and epidote 
gangue. The veins are usually well defined and may be easily traced 
on the surface by the debris of quartz and epidote. At times they con- 
sist only of stringers of the ore in narrow fractures in the rock, the 
rock showing more or less epidotization. This is so radically different 
from the Gold Hill type of deposit that one appears to have entered an 
entirely different region the moment he passes from the "slate" deposits 
into those of the greenstone. 

Little prospecting has been done on these veins and consequently little 
could be learned as to their character. The prominence of the outcrop- 
pings depends upon the character of the vein material. Quartz and 
epidote veins have very prominent outcroppings, while those with little 
or no gangue materials are inconspicuous and possibly consist of a 
slightly prominent exposure of the rock only with copper stainings. 
Generally they are considered as "copper veins" rather ttan "gold 
veins/' althougli they all carry a small value in gold. 

In character these veins are exactly like the "Virgilina" type of vein. 
The definition given by Mr. W. H. Weedf for this type of southern 
copper deposits is eciually applicable to these. lie says: "The first 
type of deposit is that of a true fissure-vein, the quartz vein, formed 
by the filling of open cavities, with only minor and accessory replace- 
ments of country rock. The Yirgilina deposits are representatives of 
this type. The ore is glance and bornite with little or no chalcopyrite 
or pyrite." 
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Some of the prospects in veins of this type are as follows: two 
shallow shafts on the Barringer plantation a short distance southwest 
of the Isenhour Mine ; several shallow pits on land belonging to Greorge 
P. Kluttz; the Harkey diggings near Five Pines, and the "Hopkins 
Mines" near FoiPs mill. In all of these the veins appear to be small 
and unpromising. 

THE CLINE TYPE. 

This type of deposit differs from the greenstone only in the gangue 
minerals and the ore, the character of vein being the same. The ores 
in this type consist of auriferous pyrite and chalcopyrite in a gangue 
of quartz, calcite and siderite, and associated with varying amounts 
of specular hematite. This type occurs in both the greenstone and the 
diorite near their contact. 

Only two prospects have been opened, neither of which was accessible 
during the field work; little, therefore, can be said about them. The 
two examples are the Cline Mine and the Dan Hopkins diggings near 
Cross Roads. 

Both prospects are said to have contained considerable gold. Little 
work has been done at either, but the trenching and cross-cutting, as 
well as the shafts, show well-defined veins varying in width from 2 
to 4 feet and trending NT. 35° W. 

THE DUTCH CREEK TYPE. 

This type is similar in all respects to the Cline type except that the 
veins occur in the granite. 

The ore consists of auriferous pyrite with a small amount of chalco- 
pyrite in a gangue of quartz, with a little siderito. Tho prospects of 
this type are the Dutch Creek Mines, the Gold Knob Mines and the 
diggings in the vicinity of Garfield. Tlioy are all, except the Dutch 
Creek prospects, long since abandoned, but it is said that in tlie early 
workings considerable gold was obtained. The trend of tlu* vein or 
stringers appears to be invariably toward the nortlieast. 

The Dutch Creek Mines. — These are simply j)rospeets belonging to 
Mr. A. H. Graf, of Salisbury. Several years ago a eonsi<Ieral)le amount 
of prospecting was done in this vicinity and three or four shallow shafts 
were sunk upon the richer v(uns. A small mill was erected and it is 
reported that considerable gold was secured in the ni)per workings from 
the shafts and from pits. The veins are narrow and irregular, but 
the ores are reported to have carried high gold values. 

Recently Mr. Graf has reopened one of the most promising of the 
old shafts. The shaft was sunk so as to intersect a small vein outcro])- 
ping on the surface and having a rather flat, southeast dip, about 45 \ 
The ore shoot at the surface, while the values were exceptionally high, 
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■was short and narrow. As it was followed downward, tie values still 
remained good and the shoot lengthened and widened very materially, 
until, at a depth of about 60 feet, it has a width of from 3 to 6 feet 
and was about 60 or 100 feet long. The vein is in the granite at the 
contact with a decomposed basic dike which appears to be a gabbro. 
The ores consist of free gold in pyrite with a little chalcopyrite. The 
values are high and it appears as if there may be a small but valuable 
deposit of ore at the place. The work has not been extensive enough 
to warrant any very definite statements as to ibe value of the deposit. 

PEODUCTION. 

At the beginning of the year 1907 the outlook for the production of 
copper in the State was for a considerable increase during the year over 
that of the previous year, but on account of the financial depression 
that occurred during the last six months of 1907, there was a falling 
off in the actual production of copper. The copper produced in 1907 
was obtained from Rowan, Person, Granville and Davidson counties, 
given in the order of the value of their production, and amoimted to, 
approximately, 11,011 tons of ore, and the value of the copper content 
was $116,416. This is a decrease of $19,413 in value and of 718 tons in 
quantity as compared with 11,729 tons valued at $135,829, the pro- 
duction of 1906. From the 1907 tonnage there was produced 597,878 
pounds of copper as compared with 703,775 pounds obtained from the 
ore produced in 1906, a decrease of 105,897 pounds. This large de- 
crease in pounds of copper obtained as compared with the relatively 
small decrease in tonnage is due to the fact that there was shipped from 
the Blue Wing Mine a considerable tonnage of copper ore from the 
dumps where it had been thrown during previous mining when the price 
of copper was at a much lower figure. Some of this ore shipped did not 
run over 2 per cent, copper, but at the high price of copper during the 
early part of 1907, it made a profitable ore to ship from the dimips. 

There is given in the following table ibe production of copper ore, 
the amount of copper obtained from this and its value for the years 
1900 to 1907, inclusive. 

PRODUCTION OF COPPER FROH 1900 TO 1907. 
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IRON. 

North Carolina contains numerous deposits of iron ore, but they 
represent resources of the future rather than available sources of income 
at the present time. There are but few of the iron ore deposits in the 
State that are capable of being developed and operated profitably at the 
present time, this being due to the price of pig iron and the distance 
of the ores from furnace and from sources of supply of fuel and flux. 
There is one property, however, in the State that has been a nearly con- 
stant producer of iron for the past twenty years, although some years 
the production has been very slight. This is the Cranberry iron mine, at 
Cranberry, Mitchell County. This mine produces a pig iron of excep- 
tional quality and usually it commands a higher price than ordinary 
pig iron. The ore mined is a magnetite. 

PRODUCTION. 

During 1907 the production of iron ore in North Carolina amounted 
to 75,638 tons valued at $113,488 at the mine. This ore was all ob- 
tained from Mitchell County. As compared with the production of 
56,057 tons, valued at $75,638, the 1906 production, it is an increase 
of 19,581 tons in quantity and of $37,850 in value. The following 
table gives the production of iron ore in North Carolina from 1900 to 
1907, inclusive : 

PRODUCTION OF IRON ORE IN NORTH 
CAROLINA. 1900-1907. 



v,>-- Amount i Voj..« 

Y**"-- Long Tons. V**"«- 



1900 — 21,000 J 42.000 

1901 ' 2.578 4,997 

1902 34.336 52.771 

1903 ' 82.851 78.540 

1904 64.347 , 79,846 

1905—- 56.282 70.352 

1906 66.057 75.«HS 

1907- 75,638 113. 4W 



TIN. 

There continues to be considerable interest in the tin mines of the 
State, and during the past year there has been ji certain amount of 
development work done in Lincohi County bv the l^iedmont Tin Mining 
Company and at some of tlie properties in Cleveland and Gaston coun- 
ties. There was a small amount of tin concentrates produced and 
shipped during 1907, but as the producer does not wish to have those 
figures given publicity, the production is only included in the total 
production. 
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ABRASIVE MATERIALS. 

There is still a demand for corundum and the users of this abrasive 
are in the market for new sources of supply. Since the development 
of the deposits in Canada, the price of conmdum has been lowered so 
that it is now quoted at from 5 to 7^/^ cents per pound, as compared 
with 10 cents when the mineral was formerly mined rather extensively 
in ]N'orth Carolina. The best known deposits of this mineral in the 
State are those at Corundum Hill and Ellijay Creek, Macon County, 
and Buck Creek, Clay County, and are still controlled by the Inter- 
national Emery and Corundum Company of Xew York, who have not, 
however, done any work on these properties since they purchased them. 
On account of the uncertainty of the cost of production of corundum 
and its abrasive value, purchasers of properties containing this mineral 
are not willing to put up any large amount of money on options, and 
any one o^vning such a property would do well, in attempting to dis- 
pose of same, to make rather liberal options to any purchaser who is 
willing to develop the property to ascertain its value. The corundum 
deposits of the State are described in detail in Volume I of the Surs-ey 
publications. 

Garnet is another abrasive material that is mined to some extent in 
North Carolina. While the demand for this type of abrasive is some- 
what limited, there is still a good market for a superior quality of gar- 
net, which is used principally in the manufacture of garnet paper for 
the boot and shoe trade. 

The other abrasive material produced in Xorth Carolina is mill- 
stones, whicli are made in Rowan County from a granitic rock. 



rKODUCTION. 

Tlie total value of the production of abrasive materials in Xorth 
Carolina during 1907 was $15,401), including garnet and millstones. 
In the following table there is given the production of abrasive mate- 
rials from 1001 to 1007, inclusive : 

PRODUCTION OF AHRASIVE MATERIALS. 1901-1907. 



Year. 



Corundum. Garnet. Millstones. 

Quantity. Value. Quantity. Value. Quantity. Value. 



Total 
Value. 



1901 

1902 

liM)3 

1904 - 

1905 -- 

190« 

1907 



TollH. 

325 



$ 4S.g-10 



Tons. 

775 

260 

•403 

•202 



Pairs. 



$ 43.000 

10,040 

12.2.S() 

6.5H<) 



+1.150 



9,000 



50 

B3 

20s 

196 

205 



1.425 
902 
6.500 
2.652 
4,100 



$ 



91.840 
11.465 
13.152 
13,066 
11.652 
4.100 
n5.469 



•Includinsr production of corundum, 
tlncludinfir production of garnet. 
^Includinjr corundum, garnet and millstones. 
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MICA. 

Mica is one of the minerals for which Xorth Carolina is especially 
noted, and this mica has been known as "standard mica" from the time 
it was first put on the market. It is a superior quality of mica for 
practically all purposes except in electrical work. For use in such appa- 
ratus the phlogopite variety gives fully as good satisfaction and in some 
instances better. 

Xorth Carolina continues to be the largest producer of mica in the 
United States and, during the past year, it amounted to about five- 
eighths of the total production of this country. It is, however, but about 
one-fourth of the total value of mica that is imported into this country 
each year. 

PRODUCTION. 

The total value of the production of mica in North Carolina in 1907 
amounted to $225,206, consisting of 645,221 pounds of sheet mica valued 
at $209,956 and 1,371 short tons of scrap mica valued at $15,250. This 
is only an increase of $4,200 in value, but a decrease of 155,219 pounds 
valued at $205,756, the production of 1906. The scrap mica produced 
in 1907 is an increase of 242 short tons in quantity and of $3,310 in 
value as compared with the production of 1,129 tons valued at $11,940 
iij 1906. This is an average of $11.12 per ton for the scrap mica. 

One noticeable change in the mica industry in the State is that there 
is more of the mica manufactured in Xorth Carolina than formerlv 
and more of the scrap mica is ground in the State. This means that 
a proportionally larger price is received for the mica in North Caro- 
lina where formerly the rough blocks or "thum trimmed" mica was 
shipped out and manufactured into the forms desired for use outside 
the State. 

The 1907 production of mica was obtained from tlie following coun- 
ties, named in the order of the value of their output : !\ritclioll, Yancey, 
Macon, Jackson, Ilaywood, Transylvania, Asho, Lincoln and Watauija. 
Stokes County, which was a producer in 1900, reported no production 
in 1907. 

There is given in the following table llie a]>[)roxiniatu value and distri- 
bution of the production of sheet mica by counties for the years 1002 
to 1907, inclusive : 
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PRODUCTION OF MICA IN NORTH CAROLINA DURING 1902-1907. BY COUNTIES. 



County. 



1902. 1903. 



1904. 



1906. I 1906. 



Ashe - - I $— % 1.000 % — ; % 

Buncombe -- 250 | 300 j 

Caldwell— - ' 10.000 

Haywood - - 20,000 I 18.000 i 84.500 88.710 

Jackson - I 5.700 I 6.500 I 924 7.900 

Lincoln , , i 

McDowell 600 ' 1.000 I -i 

Blacon ' 4,000, 8.600, 1,600 

Madison i I | 90 

Mitchell 28,203, 29.000 21.500 1 17,960 

Stokes -— 1 1.000 ! 7.600 I 

TransylvanU 760; 600 600 

Watauflra 1 1 1-- — 850 

Yancey- , 21.160 20.000' 84.000 1 88,800 



1907.* 



% 4,000 



S 1.600 



15.976 

20.899 

210 



17,000 

81.625 

SOO 



47,866 

61^640 
781 

11.276 
916 ! 

64.284 i 



84.626 
76,846 



3.500 

30 

69.880 



Total 



81.653 I 86,800 100.724 i 100,900 



217.696 I 225,206 



*ln 1906 and 1907 the values by counties include the value of both sheet and scrap mica. 

The next table gives the value of the total production of mica, includ- 
ing both sheet and scrap, for the years 1900 to 1907, inclusive : 



PRODUCTION OF MICA IN NORTH CAROLINA. 

1900-1907. 



Year. 



Sheet 
Value. 



Scrap 
Value. 



1900 

1901 ! 79.849 

1902 - , 81.653 

1903 1 86,300 

1904 - 100.724 

1905— 1 100.900 

1906 , 205,756 

1907 209.956 



% 65.200 ;$ 36.262 

14.200 

2,219 

2,400 

3.410 

3.375 

11,940 

15.250 



Total 
Value. 



$101,462 

I 94.049 

83.872 

88,700 

104, 134 

104.275 

217.696 

225.206 



In order to show the ratio of the production of mica in North Caro- 
lina to the total production in the United States and the value of the 
imports, there is given in the next table figures covering these points 
for the years 1903 to 1907, inclusive: 

PRODUCTION OF MICA IN THE UNITED STATES AND 

IN NORTH CAROLINA AND THAT IMPORTED 

INTO THE UNITED STATES FROM 1903-1907. 



Year. 



Production Production! i^^^^t. 
inN.C. I in U.S. i ^"'^^^' 



Value. 



Value. 



Value. 



1903 $ 88,700 

1904 104.13-1 

1905 104,275 

1906 - - 217.696 

1907 — 225.206 



$ 143.128 
120,316 
178,588 
274,990 
892,111 



317.969 
263,714 
403. 756 
1.042.608 
952.259 
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As is seen from the above table, the amount of mica imported is very 
largely in excess of that produced in this country, showing that the de- 
mands for this mineral are increasing and that any good mica deposit 
is worthy of development. 

Value of mica. — ^Mica varies quite widely in value according (first) 
to the quality and (second) to the size of the sheet that can be cut. The 
average price per pound of the North Carolina mica was 32.5 cents, 
the prices ranging from a few cents to about $3 per pound for the larger 
sheets. The value of scrap mica has steadily increased, and in 1907 the 
average value per ton received for this form of mica was $11.12. This 
mica represents the small particles of badly broken or shattered blocks, 
ruled mica, etc., obtained in mining and the waste obtained in cutting 
the sheet mica. This latter form of scrap mica is usually of greater 
value than that obtained in mining on account of its being cleaner, 
clearer and freer from impurities. 

QUARTZ (Flint). 

Quartz is a mineral that is used for a great variety of purposes, such 
as in the manufacture of pottery, where the quartz is used to diminish 
shrinkage and also in the glaze. There is one point that must be taken 
into consideration regarding the quartz used for this purpose and that 
is, it must be very free from any iron-bearing mineral. In general, 
quartz for this purpose must not contain over one-half of one per cent. 
of iron oxide. It is also used very extensively in the manufacture of 
glass, and here again the percentage of metallic oxides must be very 
low, hardly more than traces, in order that the glass manufactured may 
be perfectly clear and colorless. 

On accoimt of its hardness, which is 7, quartz is used extensively in 
the manufacture of sandpaper, in scouring soaps and powders, metal 
cleaners, etc. The very finely ground or powdered quartz is used to 
some extent as a substitute for pumice by dentists in eonuection with 
their work. Another use of the finely powdered quartz is in the manu- 
facture of a wood filler. For the manufacture of sandpaper the massive 
quartz, which has to be crushed, thus giving the resulting quartz grain 
a sharp, cutting edge, is much superior to the quartz sand which is 
rounded and, even when crushed, only has a portion of its edges sharp. 
This quality is also objectionable in the use of sandstone for this pur- 
pose on account of the grains of quartz in the sandstone being rounded. 

Another extensive use is as a flux in copper smelting, and there are 
a niunber of smelters that are purchasing large quantities of this min- 
eral for this purpose. 
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face to bed rock is not over one per cent, per cubic yard. This, how- 
ever, is sufficient to make profitable mining. In many localities it has 
been the custom to sluice not only the gravels but all the overburden, 
inasmuch as even the top soil carries a small amount of monazite. There 
are no large hydraulic plants in operation, but nearly all the monazite 
is obtained in sluice boxes fed by hand. (PL YI, A.) These boxes 
are fitted at their upper end with a sieve or shaking hopper with a 
screen of about ^o. 12 mesh. The boxes vary in length from 8 to 20 
feet and in some instances are fitted with riffles holding mercury for 
catching the gold. 

The concentrates from these sluice-boxes have to be dried before they 
can be treated on the magnetic separators. There are two different 
methods used in the monazite district for this purpose. In one the 
sand is spread over an oil or rubber cloth in a thin layer and exposed to 
the heat of the sun. It dries very quickly, due, perhaps, to the heat 
absorbed by the dark iron sand. It requires, however, a considerable 
surface to accommodate any large amount of sand. The other method 
of drying is by heating over a furnace. A small ditch is dug from 
4 to 8 feet long, l^/^ feet wide and about 1 foot deep, at one end of 
which is built a rock or brick chimney. The ditch is usually built up 
of stones with an opening at the opposite end of the chimney for firing. 
Over the ditch there is a sheet-iron cover or drying plate. The mona- 
zite is spread on this and exposed to the action of the hot fire under- 
neath. These dried sands are often further concentrated by means 
of the ordinary horseshoe magnet, which picks out all the magne- 
tite. The miners or producers of this sand are paid for it on the basis 
of a 100 per cent, product. The sand brought into the magnetic con- 
centration plants is worth from 4 to 8 cents per pound. Its value is 
increased, however, after being run over these machines, from 12 to 20 
cents per pound. This material represents what is known as crude 
monazite sand and contains, besides the monazite, varying amounts of 
magnetite, ilmenite, garnet, zircon, rutile, corundum, cyanite, quartz 
(occasionally), hornblende and, rarelv, chromite. In order to separate 
the monazite from these associated minerals, it is necessary to run this 
crude sand through some electro-magnetic separator, such as the Weth- 
erill, or some modification of this type of machine which is in most 
general use. (PI. VI, B.) 

There are many substances that are attracted by electro-magnets that 
are not apparently influenced at all by the strongest steel magnet, and 
for this reason many substances which were formerly considered non- 
magnetic have been proved to be magnetic when subjected to the intense 
magnetic field obtained in an electro-magnetic separator. All substances 
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are, of course, either attracted or repelled by magnets, the former being 
called paramagnetic and the latter diamagnetic. The latter class is the 
most numerous, but since the introduction of the electro-magnets, the 
former class, which up to this time had been considered extremely small, 
has been largely increased. The paramagnetic substances are the metals 
iron, nickel, cobalt, manganese, chromium, cerium, palladiimi, platinum, 
osmium and many of their salts and compounds. The degree of attrac- 
tion of these varies very widely, and thus it is possible by using the 
electro-magnetic separators, which can be regulated so as to give a very 
strong field and at the same time a field which is capable of fine adjust- 
ment, to separate not only the paramagnetic from the diamagnetic sub- 
stances, but also to separate the paramagnetic from each other. As will 
be observed from the list of associated minerals of monazite given above, 
many of them are salts of the metals that are paramagnetic and it is 
possible by the use of the separators mentioned above to obtain a mona- 
zite sand of from 90 to 99 per cent, monazite, depending on the care that 
is exercised in separating it. It is the cerium in the monazite that 
makes it a magnetic substance. 

The other products, as the iron minerals, magnetite, ilmenite and 
garnet, can also be obtained in a very pure state. From a long series 
of experiments* that have been carried on, it has been determined that 
when treated in the Wetherill electro-magnetic separator or a similar 
type of machine that magnetite can be removed with an amperage of .2 ; 
ilmenite with 1.1; chromite with 1.6; garnet with 1.75; hypersthene 
and olivine with 2.2 ; monazite with 3.5, and hornblende with 5. 

USES OF MONAZITE AND ITS ASSOCIATED MINERALS. 

The commercial value of monazite depends upon the incandescent 
properties of the rare earth oxides which it contains, such as cerium, 
lanthanum, didymium and thorium oxides, which are used in the manu- 
facture of the Welsbach.and other incandescent gaslight mantles. It 
is the thoria that is used in largest amount and which gives the actual 
value to the monazite. In the reduction of the monazite sand, there are 
a long series of salts that are obtained in considerable quantity, which 
have made it possible to carry on extensive series of experiments with 
these rare earth oxides. It requires fom 4 to 6 months to recover from 
the monazite sand its percentage of thoria and render it sufficiently pure 
to be used in the mantles. 

The Welsbach light consists of a cylindrical hood or mantle composed 
of a fibrous network of the rare earths, the top of which is drawn to- 



*Min. Res. U. S.. Geological Survey. 1905. 
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gether and held by a loop of asbestos or platinum wire. When in use, 
this mantle is suspended over the flame of a burner constructed on the 
principle of the Bunsen burner, in which the heating, instead of the 
illuminating power of the hydrocarbon of the gas, is used by burning it 
with an excess of air. In this manner the mantle becomes incandescent 
and glows with a brilliant and imiform light. 

A short description of the method of manufacture of these mantles 
may be of interest. The first part of the process is the selection of the 
thread or fiber from which the mantle fabric is knitted. The fiber 
mostly used is cotton, either the Upland, River Bottom, Peeler, Allen 
Seed, Sea Island or Egyptian variety, the market price varying from 
about 10 cents for the Upland to 30 cents per pound for the Egyptian. 
The cheaper cottons are used in the lower grade mantles, the highest 
grade mantles requiring the best quality of cotton. The thread is puri- 
fied so as to remove every possible trace of mineral matter. If the 
thread used shows a mineral impurity above .015 per cent., it will intro- 
duce factors that will affect the physical and lighting life of the mantle. 
Cylindrical networks of varying diameters are knitted out of the thread 
and then washed in ammonia and distilled water and wrung out in 
mechanical clothes wringers. After it is dry, it is cut into pieces suffi- 
ciently long to make two good mantles. 

These knitted fabrics are then placed in a suitable vessel and covered 
with the "lighting fluid." They remain in this until thoroughly satu- 
rated. The excess of fluid is drawn off and the fabric put through an 
equalizing machine piece by piece. The "lighting fluid" is composed 
of a solution of approximately 99 per cent, thorium nitrate and 1 per 
cent, cerium nitrate in distilled water, in the ratio of 3 parts of water 
to 1 part of mixed nitrates. The fabric is dried and then cut to the 
proper length required for a hood. They are then shaped over a wooden 
form and the upper end drawn together by means of an asbestos cord, 
but occasionally of platinum wire. After the mantle has been modeled, 
the cotton fiber is eliminated by heating them over a hot Bunsen burner 
flame, leaving the mantle composed of the ash of thorium and cerium. 
The peculiarity of these oxides is that they have sufficient cohesion to 
hold together during the balance of the process of manufacture, after 
every bit of the supporting cotton thread has been burned away. During 
a series of tempering and testing heats, the mantle is carefully shaped 
to its permanent form. In order to protect the ash of the mantle during 
its inspection, packing, transportation and installation, it is dipped in 
collodion. 

fTust before using the mantle the collodion covering has to be burned 
off. It is estimated that the American market consumes at least 
40,000,000 of these mantles per year. 
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Another element obtained from the monazite is didymium, whose 
oxide is dark brown. Use is made of this for branding the mantles with 
an indelible brand. A nitrate solution is made and an ordinary rubber 
stamp used for branding. 

Of the associated minerals, zircon has a considerable commercial 
value of 20 to 25 cents per pound for its zirconia content, which is 
used in the manufacture of the glower of the Xernst lamp. The fun- 
damental principle of this Xernst lamp is that certain of the rare 
earths or refractory oxides will conduct an electric current and glow 
after they have been heated to redness. This discovery, which was 
made by Dr. Xernst in 1897, has resulted in the development and per- 
fecting of the glower which is now embodied in the Xernst lamp. 
This glower is composed of a mixture of the rare earth oxides and 
is made in the form of a small rod or pencil of chalk-like material, 
having wire terminals at either end. When cold, the glower is an 
insulator, but by means of the wire the glower becomes heated to 
redness when a current is passed through these wires, and its resist- 
ance gradually decreases until it has reached a red heat, when with 
220 volts across the terminals, it starts to conduct the current and give 
light. 

In bringing a glower up to its starting point corresponding to a 
temperature of 1,200° F., use is made of a small electrical heater com- 
posed of two or more small tubes of porcelain about l^,^ inches long 
and ^/4 inch in diameter, which are overwound with fine platinum wire, 
this being in turn held in place and protected from the intense heat 
later generated by the glower by an outer coating of porcelain paste. 
After the glower becomes heated, there is, of course, no further use for 
the heater, and it is cut out by a small electro-magnet cut-out, which 
consists of a magnetic coil connected in scries with the glower, an arma- 
ture and the necessary contacts in the heater circuit. Thus, when the 
glower has become heated sufficiently, the current begins to pass through 
it, and when this becomes sufficiently strong, the armature is attracted 
and the contacts are separated, thus disconnecting the heater from the 
line. The surface of the glower, before being used, presents a smooth, 
white, porcelain or chalky appearance, hut, after having been in use 
about 500 hours, it is rough or crystalline in appoanuice. 

The yttria contents used in the nuiiiufacture of the Xernst glower 
are obtained principally from the mineral gadolinite, which has not 
thus far been found in the State. 



i) 



66 



MINING INDUSTRY. 



The magnetite and ilmenite may find a use in the manufacture of 
magnetite electrodes that are manufactured by the General Electric 
Company. 

The garnet grains are sharp and can be used for abrasive purposes 
in the manufacture of garnet paper, which is used extensively in the 
boot and shoe trade. 

PRODUCTION. 

There was a large falling off in the production of monazite in North 
Carolina during 1907 compared with 1906 on account of the continued 
low price of thorium nitrate, which caused a reduction in the price of 
monazite sand from 20 to 12 cents per pound for the refined sand. 
This decrease in price made it impossible for a number of the monazite 
properties to be operated at a sufficient profit to warrant their being 
worked. The production amounted to 456,863 pounds valued at $54,- 
824, as compared with 697,275 pounds valued at $125,510, the produc- 
tion of 1906, this being a decrease of over 100 per cent, in value and 
approximately 50 per cent, in quantity. This production was obtained 
from Cleveland, Eutherford, Burke, Iredell, Alexander and Catawba 
counties, given in the order of the importance of their production. 
This production of North Carolina is five-sixths of the total production 
of this mineral in the United States. One company, the British- 
American Monazite Company, which was a producer in 1906, closed 
out and sold their property and machinery. This is the company 
that attempted to mine the monazite-bearing rock, but found it to 
contain too low a percentage of monazite, although they had no diffi- 
culty whatever in obtaining a very clean product. 

In the table below there is given the production and value of mona- 
zite mined in North Carolina from 1893 to 1907, inclusive : 

PRODUCTION OF MONAZPFE IN NORTH 
CAROLINA. 1893-1907. 



Monazite. 



Year. 



Pounds. Value. 



1893 — 130.000 

1894 , 546.855 

1895 - 1,573.000 

1896 30.000 

1897 - 44.000 

1898 250,776 

1899 - 350,000 

19(K) 908.000 

1901 748.736 

1902 802.000 

1903 -- - : 773.000 

1904 : 685,999 

1905 - 894,368 

1906 - 697.275 

1907 456,863 



t 7,600 
36,193 

137.160 
1,600 
1,980 
13,542 
20.000 
48.805 
59,262 
64.160 
58.694 
79.438 

107.324 

125.510 
54,824 
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ZIRCON. 



PEODUCTION. 



There was but a very small production of zircon in North Carolina 
in 1907, amounting to only 204 pounds valued at $46. This was 
obtained from the Jones Mine, in Henderson County, which is the 
mine that has produced all the zircon sold during the past ten years. 
In the following table there is given the production and value of zircon 
mined in North Carolina from 1902 to 1907, inclusive: 

PRODUCTION OF ZIRCON IN NORTH 

CAROLINA FROM 1902 TO 1907, 

INCLUSIVE. 



Year. 



Pounds. 



Value. 



1902- — 2,000 

1903 8,000 

1904- 1.000 

1906 8.000 

1906 1.100 

1907 — 204 



380 
570 
200 
1,600 
248 
46 



TALC AND 80AP8T0NE. 

There continues to be a large demand for a quality of talc such as 
is found in Swain County and is now only produced by the North 
Carolina Talc and Mining Company at Hewitt. This is an excep- 
tional quality of talc and the deposits cannot supply the demand for 
this talc to be used in the manufacture of tailors' pencils, gas tips, 
etc. The State has been pretty well prospected for similar deposits, 
but thus far none have been located, although large deposits of other 
qualities of talc suitable for grinding into talcum powder, for the 
manufacture of soapstone tubs, etc., are known. 

Where formerly practically all of the talc mined in North Carolina 
was shipped out of the State, there is now a certain quantity of the 
ground talc utilized within the State by the Talcum Puff Company 
of Asheville, who are manufacturers of talcum powders. They pro- 
duce their own talc in Swain County, and, on account of the purity 
of the talc, they are able to put on the market an exceptional quality 
of talcum powder. 

PRODUCTION. 

During 1907 there was produced 4,085 short tons of talc and soap- 
stone valued at $74,347. This is a decrease of 99 tons in quantity but 
an increase of $7,368 in value as compared with 4,184 tons valued at 
$66,979, the production of 1906. This increase in value with a de- 
crease in tonnage is due to the better quality and higher priced articles 
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manufactured from talc in 1907. This production was obtained from 
Swain, Moore, Jackson and Alleghany coimties, given in the order 
of the value of their productions. 

As there is very little talc sold in the crude state, the values are for 
the production as it was marketed and usually represents the manu- 
factured product. In the table below there is given the condition in 
which the 1907 production was marketed together with the productions 
for 1905 and 1906 : 

PRODUCTION OF TA.LC AND PYROPHYLLITE IN NORTH CAROLINA DURING 

1906 AND 1907. 



1905. 



1906. 



1907. 



Condition in Which Marketed. 



Quan- 
tity. 
Short 
Tona. 



Ground talc for powders, etc ; 3,529 

Talc cut into pencils, sras tips, etc 205 

Talc sold crude - - - , 301 

Soapstone cut into slabs for chimneys, ' 
etc - 



Value. 



S 39.007 

32.568 

3.115 

250 



Quan- 
tity. 
Short 
Tons. 



2.094 

1,020 

896 



Value. 



S 19.925 
35.688 

iiai6 



Quan- 
tity. 
Short 
Tons. 



Value. 



ToUl 



4,035 



250 



2.245 

160 

1,580 

100 



74,940 4.009 



66.979 



4.085 



$ 24.514 

43.084 

5.999 

800 



74.847 



In the following table the quantity and value of talc and soapstone 
produced in J^orth Carolina from 1898 to 1907 is given: 

PRODUCTION OF TALC AND SOAPSTONE IN NORTH CAROLINA. 

1898 TO 1907. INCLUSIVE. 



Year. 



Quantity. 



Short Tons. 

1898 i 1.695 

1899 - 1.817 

19<K)-- ._ , 4.. "522 

1901 I 5.819 

1902 5.239 



Value. 



27,320 
81.880 
75.308 
77,974 
88.962 



Year. 



Quantity. 



Value. 



1903 
1904 
1905 
1906 
1907 



Short Tona. 
5.331 
3.801 
4.035 

4.184 
4.085 



76.984 
65.483 
74.940 
66.979 
74.347 



PRECIOUS STONES. 

There was but very little systematic mining for gems in Xorth Caro- 
lina during 1907, and a number of the well-known gem localities were 
not opor.Mted at all. The gem material produced during the year 
incliidod ruby, emerald, beryl, hidden ite, quartz, amethyst, rutile, cya- 
nite, felds])ar and garnet. There was one piece of milky opal reported 
as having been found in Iredell County. Brief notices of some of the 
gem material found and properties operated are given below, and have 
been taken from the report of Mr. Douglas E. Sterrett, of the TJ. S. 
Geological Survey.* 



*The Production of Precious Stones in 1%7. Advance Chapter, Mineral Resources of U. S. G«o- 
loffical Survey for 1937. 
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ZIRCON. 



PEODUCTION. 



There was but a very small production of zircon in North Carolina 
in 1907, amounting to only 204 pounds valued at $46. This was 
obtained from the Jones Mine, in Henderson County, which is the 
mine that has produced all the zircon sold during the past ten years. 
In the following table there is given the production and value of zircon 
mined in North Carolina from 1902 to 1907, inclusive: 

PRODUCTION OF ZIRCON IN NORTH 

CAROLINA FROM 1902 TO 1907. 

INCLUSIVE. 



Year. 



Pounds. I Value. 



1902 2,000 

1903 8,000 

1904— - 1.000 

19^ - 8,000 

1906 1.100 

1907 ! 204 



380 
670 
200 
1.600 
248 
46 



TALC AND 80AP8T0NE. 

There continues to be a large demand for a quality of talc such as 
is found in Swain County and is now only produced by the North 
Carolina Talc and Mining Company at Hewitt. This is an excep- 
tional quality of talc and the deposits cannot supply the demand for 
this talc to be used in the manufacture of tailors' pencils, gas tips, 
etc. The State has been pretty well prospected for similar deposits, 
but thus far none have been located, although large deposits of other 
qualities of talc suitable for grinding into talcum powder, for the 
manufacture of soapstone tubs, etc., are known. 

Where formerly practically all of the talc mined in North Carolina 
was shipped out of the State, there is now a certain quantity of the 
ground talc utilized within the State by the Talcum Puff Company 
of Asheville, who are manufacturers of talcum powders. They pro- 
duce their own talc in Swain County, and, on account of the purity 
of the talc, they are able to put on the market an exceptional quality 
of talcum powder. 

PRODUCTION. 

During 1907 there was produced 4,085 short tons of talc and soap- 
stone valued at $74,347. This is a decrease of 99 tons in quantity but 
an increase of $7,368 in value as compared with 4,184 tons valued at 
$66,979, the production of 1906. This increase in value with a de- 
crease in tonnage is due to the better quality and higher priced articles 
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miid become harder. A 20-horse power engine with a rotary centrif- 
ugal pump and bucket elevator were installed to assist in sinking the 
shaft and driving a crosscut from the bottom through the soft ground. 

The matrix in which the ruby corundum occurs, and in which genu- 
ine rubies are said to have been found, consists of hornblende gneiss 
and pegmatite in hornblende gneiss. The pegmatite occurs in small 
streaks and lens-shaped pockets from an inch or two to a foot thick, 
roughly conformable with the bedding of the enclosing hornblende 
gneiss. Both the pegmatite and the hornblende gneiss are very badly 
decomposed at the surface. The feldspar of the pegmatite has largely 
passed into kaolin, while the hornblende gneiss has altered to the 
yellowish brown earth characteristic of the saprolite of that rock, with 
hydromica and black spots where small garnets have rotted away 
throughout. That this weathering extends to a depth of over 30 feet 
is shown by the material removed from a shaft of that depth. The 
strike of the country rock at "In Situ Hill" is north of east, with a 
high dip to the southeast. A dike of hard, unaltered hornblende eclo- 
gite outcrops in the bottom of the valley, a few feet north of the ruby 
matrix, and can be traced to the east and west some distance. The 
hornblende gneiss, saprolite, contains parallel streaks of mica-gneiss 
saprolite included in it. 

In some of the pockets of decomposed pegmatite translucent pink 
to lilac colored corundum is very abundant, both in fairly large well- 
formed crystals and in small fragments. Red and ruby-colored corun- 
dum is less plentiful, and but few crystals of gem quality have been 
found in the pegmatite bodies so far. Portions of the hornblende 
saprolite enclosing the pegmatite carry small translucent corimdum 
crystals and fragments, some of rich red color in small pockets of soft 
white material. These were probably small masses of pegmatite which 
have decomposed, though they might possibly represent the decompo- 
sition products of former corundum crystals. Froin the few specimens 
of matrix seen by the writer, it appeared that the corundum associated 
with largor bodies of pegmatite is inclined to be of a lighter color — 
pink or lilac — than the richer red stones in the hornblende rock alone, 
or where pegmatite is less prominent. 

Emerald, hcryl* and hiddcnitc, — Emerald was obtained from three 
places in Xortli Carolina during 1007. The greater part came from 
the emerald-hidden ite mine and the Ellis emerald mine, already de- 
scribed under beryl. Of the remainder, part was found at a prospect 
belonging to Mr. W. H. Warren, 1 mile north of Hiddenite, and part 
consisted of emerald matrix from Mitchell County probably mined 
some years ago and recently cut. 



*The Production of Precious Stones in 1907. Advance Chapter, Mineral Resources of U. S. Geo- 
logical Survey, pp. 10, 11 and 19. 
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Regular mining for aquamarine and the beryl gems was carried on 
in Xorth Carolina during 1907 at Hiddenite. Scattered lots were 
brought in by mica miners and prospectors in other parts of the moun- 
tain country, chiefly in Mitchell and Yancey counties, though some 
were obtained in Iredell County and at Barretts Mountain, Alexander 
County. 

The hiddenite and emerald mine, one-half mile west of Hiddenite, 
Alexander County, was reopened and worked during part of the year 
by Mr. Cary Wright for the American Gem Mining Syndicate. At 
the same time Mr. Wright opened a new prospect called the Ellis 
emerald mine, one-fourth mile east of Hiddenite. The work was 
stopped in September, 1907, pending the installation of a power plant 
for larger operations. Aquamarine and beautiful specimen beryl, emer- 
ald, and hiddenite were obtained in promising quantities. Mr. Wright 
mentions one beautiful specimen, 2 inches long by 1^2 inches in diame- 
ter, weighing over 750 carats, obtained from the emerald-hiddenite 
mine. It was translucent with prism faces highly polished. Many 
aquamarine crystals of from 10 to 20 carats were found in the same 
mine. Several fine crystals of aquamarine were found at the Ellis 
mine, two of which were imbedded in transparent quartz crystals, 
making splendid cabinet specimens. Emeralds of fine color were ob- 
tained from both mines. At the Ellis Mine one dark-green emerald 
weighing 276 carats was found. About 200 carats of hiddenite were 
obtained from the emerald-hiddenite mine. One crystal, weighing 
about 10 carats, was one-half colorless and the other half a deep emer- 
ald green. Jet black tourmaline crystals associated with feldspar; 
clear, colorless, smoky, and rutilated quartz crystals; rutile crystals, 
etc., were also foimd associated with the beryls. 
At the emerald-hiddenite mine there are a large number of veins 
g'enerally striking north of east with high dips to the north. For a 
distance of over 50 yards both to the north and to the south of the 
tnnin workings a number of pits and several shafts have been made 
On different veins. In all of the veins opened quartz crystals were 
foiXTid, some very clear and beautiful, with well-developed crystal form. 
St^JJCLG of these openings yielded beryl or hiddenite, occasionally of 
^enn quality. 

ZrtLe old workings at the emerald-hiddoiiite mine were made chiefly 
^"t^veen 1880 and 1885, and consisted of a large open cut, with two 
^h.G.:£'ts near the western end, besides numerous smaller test pits in the 
^*^<5ixiity of the open cut. The open cut is situated near the top of a 
^^'^^ ridge and is probably 150 feet long, 20 to 40 feet wide, and 15 to 
^O feet deep. A haulway had been cut to the same level at the east 
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miid become harder. A 20-horse power engine with a rotary centrif- 
ugal pump and bucket elevator were installed to assist in sinking the 
shaft and driving a crosscut from the bottom through the soft ground. 

The matrix in which the ruby corundum occurs, and in which genu- 
ine rubies are said to have been found, consists of hornblende gneiss 
and pegmatite in hornblende gneiss. The pegmatite occurs in small 
streaks and lens-shaped pockets from an inch or two to a foot thick, 
roughly conformable with the bedding of the enclosing hornblende 
gneiss. Both the pegmatite and the hornblende gneiss are very badly 
decomposed at the surface. The feldspar of the pegmatite has largely 
passed into kaolin, while the hornblende gneiss has altered to the 
yellowish brown earth characteristic of the saprolite of that rock, with 
hydromica and black spots where small garnets have rotted away 
throughout. That this weathering extends to a depth of over 30 feet 
is shown by the material removed from a shaft of that depth. The 
strike of the country rock at "In Situ Hill" is north of east, with a 
high dip to the southeast. A dike of hard, unaltered hornblende eclo- 
gite outcrops in the bottom of the valley, a few feet north of the ruby 
matrix, and can be traced to the east and west some distance. The 
hornblende gneiss, saprolite, contains parallel streaks of mica-gneiss 
saprolite included in it. 

In some of the pockets of decomposed pegmatite translucent pink 
to lilac colored corundum is very abundant, both in fairly large well- 
formed crystals and in small fragments. Red and ruby-colored corun- 
dum is less plentiful, and but few crystals of gem quality have been 
found in the pegmatite bodies so far. Portions of the hornblende 
saprolite enclosing the pegmatite carry small translucent corundum 
crystals and fragments, some of rich red color in small pockets of soft 
white material. These were probably small masses of pegmatite which 
have decomposed, though they might possibly represent the decompo- 
sition products of former corundum crystals. From the few specimens 
of matrix scon by the writer, it appeared that the corundum associated 
with larger bodies of pegmatite is inclined to be of a lighter color — 
pink or lilac — than the richer red stones in the hornblende rock alone, 
or where pegmatite is less prominent. 

EmcralJ, hcrj/l* and hiddcnite. — Emerald was obtained from three 
places in Xorth Carolina during 1907. The greater part came from 
the emerald-hiddenite mine and the Ellis emerald mine, already de- 
scribed under beryl. Of the remainder, part was found at a prospect 
belonging to Mr. W. II. Warren, 1 mile north of Hiddenite, and part 
consisted of emerald matrix from Mitchell County probably mined 
some years ago and recently cut. 



*The Production of Precious Stones in 1907. Advance Chapter, Mineral Resources of U. S. Geo- 
Jo^ical Survey, pp. 10, 11 and 19. 
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Regular mining for aquamarine and the beryl gems was carried on 
in Xorth Carolina during 1907 at Hiddenite. Scattered lots were 
brought in by mica miners and prospectors in other parts of the moim- 
tain country, chiefly in Mitchell and Yancey counties, though some 
were obtained in Iredell County and at Barretts Mountain, Alexander 
County. 

The hiddenite and emerald mine, one-half mile west of Hiddenite, 
Alexander County, was reopened and worked during part of the year 
by Mr. Gary Wright for the American Gem Mining Syndicate. At 
the same time Mr. Wright opened a new prospect called the Ellis 
emerald mine, one-fourth mile east of Hiddenite. The work was 
stopped in September, 1907, pending the installation of a power plant 
for larger operations. Aquamarine and beautiful specimen beryl, emer- 
ald, and hiddenite were obtained in promising quantities. Mr. Wright 
mentions one beautiful specimen, 2 inches long by 1^2 inches in diame- 
ter, weighing over 750 carats, obtained from the emerald-hiddenite 
mine. It was translucent with prism faces highly polished. Many 
aquamarine crystals of from 10 to 20 carats were found in the same 
mine. Several fine crystals of aquamarine were found at the Ellis 
mine, two of which were imbedded in transparent quartz crystals, 
making splendid cabinet specimens. Emeralds of fine color were ob- 
tained from both mines. At the Ellis Mine one dark-green emerald 
weighing 276 carats was found. About 200 carats of hiddenite were 
obtained from the emerald-hiddenite mine. One crystal, weighing 
about 10 carats, was one-half colorless and the other half a deep emer- 
ald green. Jet black tourmaline crystals associated with feldspar; 
clear, colorless, smoky, and rutilated quartz crystals; rutile crystals, 
etc., were also found associated with the bervls. 

At the emerald-hiddenite mine there are a large number of veins 
generally striking north of east with high dips to the north. For a 
distance of over 50 yards both to the north and to the south of the 
main workings a number of pits and several shafts have been made 
on different veins. In all of the veins opened quartz crystals were 
found, some very clear and beautiful, with well-developed crystal form. 
Some of these openings yielded beryl or hiddenite, occasionally of 
gem quality. 

The old workings at the emerald-hiddenite mine were made chiefly 
between 1880 and 1885, and consisted of a large open cut, with two 
shafts near the western end, besides numerous smaller test pits in the 
vicinity of the open cut. The open cut is situated near the top of a 
low ridge and is probably 150 feet long, 20 to 40 feet wide, and 15 to 
20 feet deep. A haulway had been cut to the same level at the east 
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end to the dump. The new work in 1907 consisted of an open pit, 
some 12 feet wide and 18 feet long, near the eastern end of the old 
cut and at the north side of the haulway. Two well-defined veins 
were found in this cut, and also two less promising ones. These veins 
w'cre nearly parallel, and the strike measured on the best one was 
N. 70° E., dip about 85° IN". Several good, though small, pockets 
were found in this cut. 

The country rock in the region aroimd the emerald-hidden ite mine 
and the Ellis emerald mine is chiefly biotite gneiss, gametiferous in 
places, wdiich has been much compressed and folded, probably while 
in a plastic condition. Veinlets of quartz in the original rock have 
been folded and crumpled during this compression into forms resem- 
bling folded ribbon. The country rock in the neighborhood of the 
veins has been highly silicified by the addition of much quartz. This 
quartz along w^ith other minerals, as muscovite, rutile, pyrite, etc., has 
replaced the biotite and feldspars and other minerals of the country 
rock. This replacement was later than the compression of the rock 
and about contemporaneous w'ith the deposition of the vein matter. 
These phases are beautifully illustrated in hand specimens which show 
typical biotite gneiss with folded quartz veins, several feet from a 
vein, and in similar rock, highly silicified, w^ith a portion of the vein- 
filling adhering. In the latter specimen the vein filling a fissure is 
. glassy quartz with calcite, rutile, and pyrite inclusions. The wall next 
to the vein consists largely of granular quartz and an emerald-green 
(chrome) muscovite, with a little rutile and pyrite. At about 1 inch 
from the vein the replacement of the country rock is not so complete, 
and biotite becomes gradually prominent in the rock. At 2 inches 
from the vein the rock is nearly black biotite gneiss, rich in quartz. 
A folded quartz veinlet cuts the gneiss to the vein wall. It is more 
prominent in the black gneiss than in the highly replaced gneiss, though 
it can readily bo traced through the latter, since the quartz of which 
it is coniposod was not so easily replaced as certain constituents of the 
gneiss. Some of the rock cut by the veins contains much chlorite and 
has a yellowish-green color. 

The material filling the gem-bearing veins consists of quartz, cal- 
cite, dolomite, muscovite, rutile, black tourmaline, aquamarine and 
emerald ])oryl, hiddenito, pyrite, chalcopyrite, and monazite. All of 
the veins in the neighborhood do not contain all of these minerals, 
but each of the numerous veins exposed in the workings contain some 
or all of them. In the cavities all of these minerals occur in crystals; 
in solid-vein matter certain ones onlv have crvstal form. The calcite 
was introduced after the other minerals had been deposited, in many 
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places filling up previously existing cavities. Crystals of the other 
minerals are embedded in solid calcite veins, and calcite has been depos- 
ited between broken fragments of beryl and other crystals. Eutile 
suitable for cutting is plentiful in brilliant crystals, some long and 
slender, others short and thick. The crystals are commonly twinned, 
several crystals often joined or crossing each other at angles of 60°, 
forming beautiful cabinet specimens of rosettes or reticulated masses 
of needles. The gem minerals — emerald, aquamarine, and hiddenite — 
occur in distinct crystals in the veins, and when lining the walls of 
cavities and of good color they make a beautiful contrast with the 
associated gangue minerals. 

The vein at the Ellis emerald mine is pegmatite, with cavities and 
pockets included in it. The pegmatite strikes X. 50° E., with a high 
northerly to vertical dip. There are stringers or arms of pegmatite 
along the walls, and at one place the pegmatite is composed along 
one side largely of small mica blocks. The country rock is biotite 
gneiss, small dikes of quartz diorite being included. The latter weath- 
ers out in rounded bowlders or "nigger heads," which are scattered 
over the surface near the mine. The quartz in portions of the pegma- 
tite is a fairly dark rose color. So far, however, none suitable for 
gem purposes has been found. 

Amethyst*. — In Macon County, 57. C, amethyst has been found at 
various places in the region of Tessentee Creek, near Scaly Mountain, 
and to the south of Highlands. The amethyst of this region occurs 
in veins cutting granite gneiss and mica gneiss. The veins in which 
the amethyst occurs are generally irregularly filled, well-defined fissures 
cutting the enclosing rocks at variable angles, though generally with 
a high dip. Some of these veins have been traced several hundred 
feet. Deep-colored amethyst crystals are found in pockets in these 
veins, often associated with pale amethystine and colorless quartz crys- 
tals. The spaces between the crystals are commonly filled with red clay 
or other earthy material. The pockets range from a fraction of an 
inch to 15 or 18 inches in thickness, and may extend several feet along 
the vein. The crystals range in size from a small fraction of an inch 
to 3 and 4 inches across. In some of the crystals the purple color of 
amethyst is entirely lacking or present only in pale shades. In others 
the rich purple of Siberian amethyst is present. The color is generally 
most intense near the points of the crystals and often occurs in planes 
parallel to the crystal faces. This renders only portions of the crys- 
tals suitable for cutting, although much amethyst and quartz suitable 
for specimens only is obtained. 

♦Ibid., p. 7. 
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PEODUCTION. 

The value of the production of precious stones of all kinds in North 
Carolina for the year 1907 was $7,580, as compared with $5,000, the 
value of the 1906 production, this being an increase of $2,580. This 
production was obtained from Alexander, Macon, Iredell, Mitchell and 
Yancey counties, given in the order of the estimated value of their out- 
put. It has been impossible to obtain accurate figures regarding the 
production of precious stones, as there is I good deal of material brought 
in to different dealers in precious stones who keep no record whatever 
of the material so purchased. 

In the table below there is given the production of precious stones 
in Xorth Carolina for the years 1900 to 1907, inclusive : 

PRODUCTION OF PRECIOUS STONES IN 
NORTH CAROLINA SINCE 1900. 



Year. 



Value. 



1900 - $ 12.020 

1901 24.246 

1902 , 6.800 

1903 1.625 

1904 - 10,600 

1906 - 3.350 

1906 6.000 

1907 - 7,680 



MINERAL WATERS. 



INTRODUCTION. 



Although the mineral water industry in the State is not at the present 
time of very great value, there is a possibility and probability of its 
developing into an industry of very great value to the State in two 
ways: First, by the bottling and shipping of the various mineral 
waters for medicinal and table uses ; and, second, by using them in con- 
nection with hotels where the medicinal value of the water is desired 
by the guests. 

There are scattered throughout Xorth Carolina hundreds of mineral 
springs of greater or less value from a medicinal standpoint. Some 
of the springs contain little or no solid matter or gases, but, on account 
of their great purity, are of value as table water. 

It is absolutely necessary, in order to create a market for mineral 
water, that it not only be a pure water, especially adapted for table 
use or containing some ingredient or ingredients that make it of special 
medicinal value, but it is also very necessary that the water be very 
widely advertised. If it is to be put on the market in pint, quart or 
gallon receptacles, too much attention cannot be given by the producer 
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to the neatness and general appearance of the bottle and label. There 
are but few of the springs whose waters, up to the present time, have 
been put on the market to any large extent. 

There exists in many counties throughout the State springs and wells 
having a local and, in some cases, a widespread reputation for their 
medicinal properties, and there are still many others as yet in nowise 
developed and but little known that will become commercial springs. 
Although the present work or the mineral waters is but preliminary, 
it should aid in drawing attention to and extending the reputation of 
the springs of real value and stimulating the investigation and develop- 
ment of new mineral waters of genuine merit. 

It is almost impossible to give a definition for mineral water that 
will cover every case, for the reason that any natural water that is 
utilized as an article of commerce, except public water supplies, would 
be brought under this head if it contained any mineral matter which 
gave it especial medicinal value or if it was an absolutely pure water 
which made it of special value for table use. Thus, the water may 
come from a well, a spring or even a lake and may contain one part 
or one thousand parts of solid in solution in each 1,000,000 parts of 
water. 

The mineral waters described beyond were, in most cases, collected 
by some member of the Greological Survey and sealed and shipped by 
express or freight to the laboratory at Chapel Hill. At the same time 
the agent of the Survey made such observations as were possible regard- 
ing the rate of flow, temperature, escape of gases, odor, character of 
surroundings, etc. The analyses have for the most part been made at 
the laboratory of the University of North Carolina, and imless otherwise 
stated have been made by Dr. F. P. Venable. The bulk of the analyses 
were made from 1895 to 1900, but will represent pretty accurately the 
composition of the spring at the present time. Xot all of the valuable 
mineral waters in I^orth Carolina have been analyzed or described in 
this report, and in selecting what springs should be analyzed and de- 
scribed, letters were addressed to prominent persons, usually" physicians, 
in all parts of the State, asking for information as to any spring or well 
in their neighborhood which had any general or local reputation or 
recognized therapeutic properties. Whenever such a spring was heard 
of, it was visited and a sample secured for analysis. It is undoubtedly 
true that in selecting this limited number of springs for analysis, some 
have been admitted which ought to have been excluded and others have 
been omitted which should have been included. 



76 MIXING INDUSTEY. 

COMPOSITION OF MINERAL WATERS. 

Mineral waters contain quite a variety of solid compounds in solution 
in the water and also certain gaseous compounds. The solid matter 
and gases vary in the different springs not only in variety but also 
vary largely in quantity. Such a thing as pure spring or well water 
entirely free from all dissolved mineral matter is practically unknown 
upon the earth's surface. In the first place, rain water as it falls 
through the earth's atmosphere would absorb a certain amount of 
oxygen, nitrogen and carbon dioxide. These gases, especially the car- 
bon dioxide, would add very materially to the solvent power of the 
water as it comes in contact with the eartVs crust and percolates 
through it. Some waters may only come in contact with undecomposed 
and difficultlv soluble rocks and would have, therefore, verv little action 
on their mineral constituents. Other waters, however, coming in con- 
tact with some porous and easily soluble rocks, might take into solu- 
tion considerable quantities of mineral matter. From the soils above 
the rocks the waters would take considerable solid matter in solution, 
this varying with the character of the soil through which the water 
percolated. Waters that have penetrated to great depths and have be- 
come subjected to greater pressure and are at a higher temperature 
have their solvent power increased and are apt to contain much more 
mineral matter than the surface waters. The principal constituents 
of the mineral waters are not the most abundant ingredients of the 
earth's surface, but are principally the elements most needed by plants 
for their growth. The different elements that have been found in the 
various mineral springs are: Hydrogen (H), Lithium (Li), Sodium 
(Xa), Potassium (Ka), Magnesium (Mg), Calcium (Ca), Strontium 
(Sr), Barium (Ba), Boron (B), Aluminum (Al), Carbon (C), Silicon 
(Si), Xitrogen fX), Phosphorus (P), Arsenic (As), Oxygen (O), 
Sulpliur (S), Chlorine (CI), Manganese (Mn), Bromine (Br), Iodine 
(I), Iron (Fe), (V)l)alt (Co), and Xickel (iVi). Of the above ele- 
ments, all but strontium liavo boon reported in some of the springs of 
Xortli Carglina. Just how tlioso olomonts arc combined in the various 
minornl wntors is not known and many opinions are hold regarding the 
rolativo probability of thoir formation. It is, tlioroforo, impossible to 
soparato out and brin^r into a woighable form oacli of the compounds 
which may bo ])rosont in the mineral water. Thus, there may be sev- 
eral different compounds of calcium in the water, but it is impractica- 
ble to separate them and they are, therefore, reacted upon and all of 
the calcium precipitated as the oxalate and the calcium determined 
as calcium oxide. In reporting it as calcium oxide, it does not mean 
that it is present as such, but is in reality combined with one or more 
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of the acid radicles. Again, the sulphuric acid radicle may be com- 
bined with several of the basic radicles and there might be in solution 
in the water sodium sulphate, potassium sulphate, magnesium sulphate, 
calcium sulphate, etc. The chemist cannot separate these various sul- 
phates, but precipitates all the sulphuric acid present as the insoluble 
barium sulphate, which can be weighed and from which the sulphuric 
acid radicle (SO3) is calculated. Thus, each basic and acid substance 
is separated, precipitated and weighed and reported as "found," al- 
though, strictly speaking, it is not found nor does it occur in that form 
in the water. This is frequently misunderstood by the person unac- 
quainted with chemistry when looking over the reports of mineral water 
analyses. For instance, chlorine is constantly being reported as found 
in a mineral water. This does not mean, however, that the free irritant 
chlorine gas is there, but that chlorine combined with some basic radicle 
does occur in the mineral water. 

In reporting the analyses. Dr. Venable says: "Two statements are 
made: first, the amounts of the basic and acid constituents found are 
given and then the probable compounds formed by these bodies. With 
regard to this last there is much lack of uniformity among chemists 
in spite of the appointment of various committees to devise some satis- 
factory system. Very little is actually known as to these compounds 
and various opinions seem to be held as to the relative probability of 
their formation. The chemical theories as to mass action look upon 
the acids as portioned out among all the bases in such a way as to 
bring about an equilibrium. This is probably true, but as we are 
ignorant as to the ratios in this apportionment, it is not possible to 
draw up such a list of compounds. The theory of solution, which is 
dominant in chemistry at present, supposes the existence of the acids 
and basic substance as separate bodies or negative and positive ions, 
not definitely united, yet with properties neutralized. In accord with 
this theory, the United States Geological Survey has adopted the sys- 
tem of simply reporting such and such ions as found. This system 
would be quite incomprehensible to the uninitiated public. They re- 
quire something more definite and nearer their evcry-day experience 
than the reporting of sodium ions and chlorine ions and sulphuric 
acid ions as present in the water. 

"In the following reports of analyses the chief guide followed was 
the general consideration of the most frequently met with compounds 
and hence the ones most likely to be met with or present. Thus, the 
chlorine was taken as combined with the sodium and, if there was anv 

« 

excess, with the potassium and the magnesium and calcium until the 
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amount of chlorine was exhausted. The sulphuric acid was combined 
with the potassium, and if in excess with the sodium, not united to 
the chlorine, and if there was still excess, then with the calcium. As 
there is excess of carbon in nearly all of these waters, the carbonates 
were all calculated as bicarbonates, thus giving the magnesium and 
calcium carbonate in a soluble form. It is generally believed that 
iron is present as ferric bicarbonate, and it is so reported. Certainly 
the iron is not present as ferric oxide, as is reported in many analyses. 

"The phosphoric acid which is present, usually in traces only, is 
reported as combined with calcium as calcium phosphate. This is done 
in preference to sodium or potassium phosphate, often reported by chem- 
ists because the calcium phosphate is more abundant and widely dis- 
tributed in the soil. No surmise is ventured as to which calcium is 
present, though it might be assumed that it is in the form of water- 
soluble or calcium hydrogen phosphate. 

"The silica is simply reported as such. It is quite possible that it is 
present, sometimes as an alkaline silicate. No conjecture is ventured 
along this line either, and the usual custom is followed in reporting 
it simply as anhydrous silica." 

THE UNIT OF MEASURE IN THE ANALYSES. 

The results of the analyses of the mineral waters are given in three 
diflFerent ways: First, the compounds found are reported in the usual 
way for analytical work, but represent, instead of percentage, so many 
parts per 1,000,000 parts of water. 

In the second and third methods a hypothetical form of combination 
has been made of the various compounds as they are supposed to exist 
in solution in the water and these compounds are reported in the second 
method in so many parts per 1,000,000 parts of water ; that is, so many 
mg. in 1,000,000 mg. or a liter of water. Thus, 13.6 total solids per. 
1,000,000 would mean that there are 13.5 mg. of solid matter in 1,000,- 
000 cm. or one liter of water. 

In the third method the compounds are reported as so many grains 
in one gallon of water. To illustrate, if 2.5 grains of calcium chloride 
per gallon were reported, it would mean that in every gallon of the 
mineral water there were 2.5 grains of the salt, calcium chloride. This 
method is given for the reason that it is used to some extent by commer- 
cial dealers in reporting the composition of their mineral water. The 
second method is the one in most general use. 
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CLASSIFICATION OF MINERAL WATERS. 

One of the first differences that is noted in mineral springs is in the 
temperature, and they are known as thermal or nonthermal springs 
according as the temperature is above or below 70° F.* In some of the 
hot springs the temperature rises to as high as 140° F., while in some 
of the nonthermal springs the temperature is as low as 39°. Waters 
from 70° F. to 98.6° F. would be considered warm or tepid, and those 
above 98.6° F. would be considered hot. 

A number of systems have been advocated for the classification of 
mineral waters, and there is given below two which are very similar 
and which are considered the best. One, which was proposed by Mr. 
A. C. Peale,f is as follows: 



ThemiAl or Nonther- 
mal. 



PEALE'S CLASSIFICATION. 

I. Alkaline. 

n. Alkaline- 
saline. 



J 



Sulphated. 

Muriated. 

Borated. 



III. Saline. 



IV. Acid. 



( Sulphated. 
■< Muriated. 
( Borated. 



Sulphated. 
Muriated. 

SiliciouB. 



< 



Sodic. 

Lithic. 

Potassic. 

Calcic. 

Maflrnesic. 

Chalybeate. 

Aluminous. 



Nongaseous. 
Carbonated. 
\, Sulphureted. 
Azotized. 
Carbureted. 
Oxygenated. 



( Sulphated. 
( Muriated. 



The other classification, which was reported adopted by Mr. J. K. 
Haywood, Chemist of the U. S. Department of Agriculture,J is a modi- 
fication of Peak's classification and is as follows : 



HAYWOOD'S CLASSIFICATION. 



Group. 



Thermal. 
>lon thermal. 



Class. 
I. Alkaline. 

II. Alkaline- 
saline. 

III. Saline. 

IV. Acid. 



Subclass. 

Carbonated or 
bicarbonated. 

Borated. 

Silicated. 
( Sulphated. 
•{ Muriated. 
f Nitrated. 
( Sulphated. 
-{ Muriated. 
f Nitrated. 
(Sulphated. 
( Muriated. 



Sodic. 

Lithic. 

PotSFsic. 

Calcic. 

Magrnesic. 
, Ferrufirinous. 

Aluminic. 

Arsenic. 

Bromic. 
j Iodic. 
I Silicious. 
J Boric. 



Nongaseous. 
Carbondioxated. 
, Sulphureted. 
Azotized. 
Carbureted. 
Oxysrenated. 



The chief differences between Peale's and Haywood's classifications 
are that the four classes of thermal and nonthermal waters, i. e., alka- 
line-saline, saline, and acid, are defined not on the basis of combinations 
of ions present, as is done by Peale, but on the basis of the ions them- 
selves, since no chemical methods are known by which we can determine 



*Distinction used by Dr. A. C. Peale. 

tA System of Physiolosric Therapeutics, edited by S. S. Cohen. Vol. 9, p. 302. 

|U. S. Department of Agriculture. Bureau of Chemistry, Bull. No. 91. 1905. p. 9. 
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the relative amounts of the acid and basic ions entering into combina- 
tions with each other to form salts. Also, the alkaline group in the 
Haywood classification contains the carbonated, bdrated and silicated 
waters, since waters are known which owe their alkalinity, at least in 
part, to alkaline borates or silicates. 

'The alkaline-saline and saline groups have been divided into sul- 
phated, muriated and nitrated waters, since Haywood has found at 
least one water which contained nitrate. Then again, in the Haywood 
classification, all the four groups are indicated as possible silicious 
waters instead of just the acid group. 

It is possible from these classifications to name any mineral spring 
so that the name will give a fairly accurate idea of the chemical compo- 
sition of the spring. When any" basic element is very prominent in a 
mineral water, the name of this base can be prefixed to the regular 
class name as sodic, lithic, ferric, etc. 

The following scheme will be of assistance in the naming of any 
mineral water according to the Haywood classification: 



Thermal or Non- 
thermal. 



< 



Sodic. 

Lithic. 

Potassic. 

Calcic. 

Masrnenic. 

Ferrutdnous. 

Aluminic. 



' Carbonated or 
bicarbonated. 

Borated. 

Silicated. 

Suiphated. 

Muriated. 
I Nitrated. 

Sulphated. 

Muriated. 

Nitrated. 

Sulphated. 

Muriated. 



' Alkaline. 

I Alkaline- 
J saline. 



Saline. 



Acid. 



Arsenic 
Broroic. 
Iodic. 
Silicious. 
'Boric. 
Lithic. 
Ferruffinbus. 
Etc. 



Noniraseous. 
Carbon diox- 

ated. 
Sulphureted. 
Carbureted. 
Oxjrsenated. 



The commoner waters are: 

Chalybeate waters. — Such waters as contain a notable proportion of 
a compound of iron, as ferrous bicarbonate, are properly called iron 
or chalybeate waters. This compound of iron is held in solution by 
the excess of carbonic acid in the waters. On bubbling up in a spring 
and coming in contact with the atmosphere this escapes as carbon diox- 
ide and the ferrous carbonate is oxidized and changed to ferric hydrox- 
ide which is no longer soluble in the water and so is deposited as a 
red-brown slime in tlie spring or near its outlet. No matter how 
tightly stoppered a vessel of such a Avater may be, a deposit of ferric 
hydroxide will form in it on standing, and hence it does not bear trans- 
portation as well as other waters. 

Sulphur waters. — These contain gaseous sulphureted hydrogen, 
hydrogen sulphide, in solution. This is supposed to come from the 
decomposition of certain metallic sulphides in the passage of the water 
through the soil. The presence of this gas reveals itself by the odor 
imparted to the water. The strength of the odor affords some indica- 
tion as to the amount of sulphureted hydrogen present. Such waters 



MINING INDUSTRY. 81 

lose this gas, and consequently their odor, on bottling and shipping, etc., 
and, like the preceding class, do not bear transportation well. Many 
of these carry iron which is in the form of sulphate and so is not 
changed and deposited on standing like the ferrous bicarbonate. 

Alum waters, — Some waters passing through alum shale dissolve 
more or less of the alum present. This imparts a very decided astrin- 
gency to the water. Such waters generally contain a number of other 
sulphates, as those of iron and copper. 

Alkaline waters, — These contain the carbonates and bicarbonates of 
sodium (sometimes potassium). This may be in sufficient amount to 
render the water strictly alkaline. 

Saline waters. — ^Nearly all waters contain a small amount of sodium 
chloride or common salt. Where this predominates, or the proportions 
of it are exceptionally large, the water is called a saline water. 

lAme waters, — Most waters contain a small amount of calcium bicar- 
bonate. This gives to the water the property of hardness and causes 
the curdling or precipitation of soap. The degree of hardness is meas- 
ured by the amount of calcium bicarbonate present. The effect is not 
very appreciable if only small amounts of it are present. Hard waters 
are very common in districts where there is much limestone. The 
presence of magnesium bicarbonate also adds to the hardness. As 
the hardness of such waters can be removed by boiling and other simple 
methods, they are said to be "temporarily hard." 

Where a water contains calcium sulphate it is called "permanently 
hard," and no ordinary simple method will remove the hardness. 

Magnesia waters. — The presence of magnesium chloride or magne- 
sium sulphate (epsom salts) imparts a bitterness to the water. A large 
proportion of any compound of magnesium will give a magnesia water. 
The term is sometimes restricted to those in which magnesium bicar- 
bonate is present. 

THERAPEUTICS OF MINERAL WATERS. 

It is impossible to trace the therapeutic action of each ingredient 
of the mineral water, for the small amount of these compounds present 
in the water seem to have a different action from what they do in 
specially prepared solutions. Some of the best results have been 
obtained where a very pure water has contained but one ingredient 
in large excess. Some of the chalybeate and sulphur springs of North 
Carolina are of this type, and they have proved to be most excellent 
waters. It is undoubtedly true, however, that the value of many of 
the so-called mineral waters depends largely upon their comparative 

6 
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purity and the large quantities of them that invalids and others can 
be induced to drink while surrounded by conditions most generally 
favorable to rest and contentment. 

In the following paragraphs there are given the physiological action 
and therapeutic applications of the various classes of mineral waters 
that have been brought together by the Bureau of Chemistry of the 
United States Department of Agriculture.* These results, however, 
were not obtained from experiments by the Bureau of Chemistry, but 
were taken from works which they considered authoritative on the 
subject.f 

Carbonated or bicarbonate d alkaline waters. — This is one of the most 
important groups of mineral waters. As a class these waters are used 
to stimulate the secretions of the digestive tract, neutralize super- 
acidity of the stomach, dissolve uric acid, increase the flow of urine, 
and correct acidity of the urine. They are therefore of value in 
catarrhal conditions of the mucous membranes, rheumatism, gout, dia- 
betes, etc. 

Sodic carbonated and bicarbonnted alkaline waters, — Sodium car- 
bonate or bicarbonate appears as a normal constituent of the blood, 
lymph, and nearly all secretions of the mucous membrane. Where 
conditions arise that cause any of these fluids to become acid, this class 
of waters is of great value in counteracting the effect. The sodic 
carbonated waters increase metabolism, dissolve uric acid and allay 
irritation of the mucous membrane of the urinary tract. They have 
therefore been used with excellent results in treating acid dyspepsia, 
rheumatism, gout and diabetes. 

Potassic carbonated and bicarbonated alkaline waters have very 
much the same action as the sodic carbonated, except that they are 
perhaps better for increasing the solubility and elimination of uric 
acid. 

Lithic carbonated and bicarbo7iated alkaline waters, — While lithium 
seldom or never occurs in waters in large enough quantities to be a 
predominating basic constituent, still it does often appear in sufficient 
quantities to have a decided therapeutic action. These compounds 
are active diuretics and form a very soluble urate which is easily 
eliminated from the system. Waters of the above class, therefore, 
find their greatest application in the treatment of rheumatism, rheu- 
matic tendencies and gout. 

Magneslc carhoy\atcd and hicarhonated alkaline waters. — Such waters 
as these act as mild laxatives and are, perhaps, the best of all the car- 

• Bulletin 91, Bureau of Chemistry. U. S. Department of Agriculture. Mineral Waters of the 
United SUtea, by J. K. Haywood. 1905. pasre 12. 

t Among these are Crook's Mineral Waters of the United SUtes and Canada. Schweitxer'a Min- 
eral Waters of Missouri, and Cohen's System of Physiologic Therapeutics. 
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bonated alkaline waters in correcting an acid constipation. They favor 
the solution of uric acid and are used in catarrhal conditions of the 
mucous membrane of the urinary organs. 

Calci carbonated and hicarbonated alkaline waters. — This class of 
waters is quite different in its effect from the carbonated waters pre- 
viously mentioned. While the foregoing waters are evacuant and pro- 
mote secretions, this class of waters constipates and decreases the secre- 
tions. Very obstinate cases of chronic diarrhoea have been cured by 
a sojourn at a spring rich in calcium bicarbonate. 

Ferruginous hicarbonated alkaline waters, — These waters increase 
the amount of haemoglobin and in connection therewith the tempera- 
ture, pulse and weight. They also increase the appetite and reduce 
intestinal activity. Such waters give excellent results when used as a 
tonic. They find their principal application in anaemia and in general 
debility brought about by sexual diseases. Too long use of waters rich 
in iron results in constipation and derangement of the digestion. 

Borated alkaline waters. — There are comparatively few springs of 
this description which have been used to any extent. Their thera- 
peutic application, therefore, is somewhat obscure. It may be said 
in general that such waters act as anti-acids. Applied locally to 
catarrhal mucous membranes, they are of value. 

Muriated alkaline'saline waters. — These waters are especially valua- 
ble in the treatment of catarrhal conditions of the mucous membrane 
of the stomach, intestines and biliary passages and urinary tract. They 
increase the flow of urine and the excretion of uric acid. The stronger 
ones are often used as a gargle. 

Sulphated alkaline-saline waters. — These waters, like the preceding 
class, are valuable in the treatment of catarrhal conditions of the 
mucous membrane. They also act as diuretics. In large quantities 
they act as purgatives by increasing the peristaltic movement and lique- 
fying the intestinal contents. Such waters as these are especially 
indicated in obesity. 

Muriated saline waters. — As a whole these waters stimulate the 
secretion of the stomach, increase digestion, favor a more complete 
absorption of foods, and act is diuretics. 

Sodic muriated saline waters. — When these waters are very heavily 
charged with sodium chloride they are often used for batlis to increase 
the action of the skin, and by absorption act as a tonic. Such waters, 
when taken internally, are usually diluted. They increase the floAv 
of gastric juice, improve the appetite, increase the flow of urine, and 
the urea in the same. They also prevent putrefactive clianges in the 
intestines. 
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Potassic muriated saline waters. — It is not known whether there are 
waters which belong to the muriated saline group and yet contain 
potassium as a predominating constituent. However, potassium is 
sometimes present in these waters in considerable quantities. Its thera- 
peutic action is very much like that of the sodium salt. 

Lithic muriated saline waters. — Such waters as these would have the 
usual action of the muriated saline class, with an intensified diuretic 
effect, due to the lithium. 

Calcic muriated saline waters. — These waters usually have sodium 
as the predominating basic constituent, along with notable amounts 
of calcium and sometimes magnesium. In general debility these waters 
act as a tonic. They increase the flow of urine and are used in the 
treatment of scrofulous diseases and eczema. 

Sulphated saline waters. — As a class these waters are laxative or 
purgative, according to the quantity taken, and should generally only 
be used in moderate amounts. They are especially indicated where 
long continued stimulation of the intestinal activity is desired without 
stimulation of the vascular system. 

Sodic and magnesic sulphated saline waters. — In small doses these 
waters act as laxatives and in large doses as purgatives. They increase 
the flow of the intestinal fluids and of the urine, the latter being accom- 
panied by an increased elimination of urea. Such waters as these are 
of great service in eliminating syphilitic, scrofulous and malarial 
poisons from the system and in throwing off mercury and other metallic 
poisons. Persons suffering from obesity, dropsy, derangement of the 
liver, and Bright's disease are perhaps the most benefited by this class 
of waters. 

Potassic sulphated saline waters. — ^While potassium may be present 
in large enough quantities in the sulphated saline waters to deserve 
mention, the authors do not know of any waters in which it is a pre- 
dominating basic constituent. In so far as it is present, however, it 
has very much the same effect as the two salts mentioned above. 

Calcic sulphated saline waters. — This class of waters forms what is 
known as the permanently hard group. They have no well-known 
therapeutic action. 

Ferruginous sulphates saline waters and aluminic sulphated saline 
waters. — Iron and aluminum usually occur together when either is 
present as a predominating metallic constituent in sulphated saline 
waters. Since waters containing large quantities of iron and alumi- 
num along with sulphuric acid ions are practically always acid, it is 
best to consider them under the sulphated acid group. 
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Nitrated saline waters. — The authors have only found one water 
which belongs to this class, and are undecided, on account of not being 
able to examine the surroundings of the spring, whether the nitrates 
are due to organic nitrogenous matter which is in active state of decom- 
position or to nitrogenous matter which has been oxidized in times 
long past and is therefore no longer injurious. In either case, however 
(especially in the latter), the existence of one water containing pre- 
dominating quantities of nitrates necessitates a classification to cover 
this group of waters. The medicinal action of these waters has not 
been determined. 

Acid waters. — This group of waters is principally composed of the 
ferruginous-aluminic sulphated class, although there are a few acid 
springs which contain comparatively little iron and aluminum, but 
quite large amounts of calcium, sodium or magnesium. These waters 
are used in relaxed conditions of the mucous membrane, especially 
when characterized by diarrhea or dysentery. They are also used, in 
the treatment of exhausting nightsweats and impoverished conditions 
of the body brought about by intemperance or specific diseases. Locally 
they are used in treating infiamed or relaxed conditions of the mucous 
membrane such as are found in conjunctivitis, chronic vaginitis, etc. 
The ferruginous waters of this group have the usual effect of all iron 
waters, such as has already been described under ferruginous carbon- 
ated alkaline waters. When a water is desired for its tonic effect it 
is best to give it in the ferruginous carbonated form, since it is more 
easily absorbed and assimilated. 

Iodic and bromic waters. — Since iodin and bromin usually accom- 
pany each other in mineral waters, they should be considered together. 
Waters of this class act as alteratives. They stimulate the lymphatic 
system to greater activity and promote absorption in all the tissues. 
Their employment is therefore indicated in the treatment of scrofula, 
syphilis, goiter, chronic exudations* etc. They also favor the elimina- 
tion of mercury and other metallic poisons. The bromic waters also 
act as sedatives. 

Arsenic waters. — These waters act as an alterative, increase the 
appetite and digestion, and improve the whole nutrition of the body. 
They do this not only by increasing the secretion of the gastro-intestinal 
membrane, but also by checking katabolism. Such waters as these 
are especially valuable in the treatment of anromia and a number of 
pkin diseases. They are also indicated in the treatment of chronic 
malarial poisoning, neuralgia of ansBmic origin, scrofulosis, etc. 

Silidou^ waters. — The medicinal value of these waters has not been 
thoroughly investigated, although one or two investigations have been 
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made which seem to show that they would be of value in the treatment 
of cancer. It has been stated that silica taken internally has caused 
albumin and sugar to disappear from the urine. 

Azotized and oxygenated waters. — Both nitrogen and oxygen are 
present in all waters that have come in contact with the air. On 
account of the limited solubility of both they cannot occur in waters 
in very large quantities. Xeither of them as they occur in waters has 
any medicinal value. 

Carhondioxated waters, — These waters contain free carbon dioxid 
as distinguished from the carbonated or bicarbonated waters which con- 
tain carbon dioxid in combination. Usually the heavily carbondioxatc<I 
waters are also bicarbonated, but this is not necessarily true. Free 
carbon dioxid is present in practically all natural waters to some 
extent, but in some waters, notably the Saratoga, it is present in very 
large quantities. Such waters are extremely palatable, and large quan- 
tities can be drunk without causing a "full feeling." These waters 
tend to increase the flow of saliva and intestinal fluids, also to increase 
the peristaltic movements of the stomach and, therefore, increase diges- 
tion. They also tend to increase the flow of urine. Obstinate cases 
of nausea are often relieved by the use of this class of waters. 

Carbureted waters, — These waters sometimes occur in coal and natu- 
ral-gas regions. They are not known to have any medicinal value, 
but are usually considered unfit for drinking purposes. 

Sulphureted waters, — These waters increase the action of the skin, 

intestines and kidneys. They also possess a decided alterative effect. 

They liavc been used in the treatment of syphilis, chronic metallic 

poisoning, rlieumatism and gout. They have also given excellent results 

in nianv skin diseases. 
1- 

LOCATIOiV OF MINERAL SPRINGS. 

In describing the mineral waters, tliose will be taken up first that 
occur in the eastern or coastal ])lain region, then those in the central 
or Piedmont plateau region, and finally those in the western or moun- 
tain region. It will be found that the distribution of the springs is 
quite irregular, that many are to be found in each region and also that 
the character of the spring varies according to the region in which it 
occurs. A short descri])tion is given first of the three physiographic 
regions into which the State is divided. 

(/oasldl phi in region. — This region represents the most recent geo- 
logic formations composed of gravels, sands, clays and marls arranged 
in nearlv horizontal layers with the finer material nearer the coast. 
Along its eastern border this region contains the sounds and bays. 
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the sand dunes and ridges, the swamps and marshes, and other char- 
acteristics of a seashore region. Farther inland it is gently undulating 
and has more of the upland and less of the marsh, and towards its 
western boundary the swamps disappear almost entirely, the upland 
predominates and the surface becomes more undulating and even hilly 
in places. The soils toward the east are composed of fine sand and silt, 
while nearer the western border of the region they contain a larger 
proportion of coarse sand or gravel mingled with clay. The extent 
of this region is from Raleigh eastward to the coast, with its western 
boundaries roughly defined as extending from the western part of North- 
ampton through Franklin, Wake, Cumberland, Chatham, Moore, Mont- 
gomery and Anson counties. 

Along the western border of the coastal plain region there are occa- 
sional outcrops of hard granites and slates exposed along the beds of 
streams, where the once overlying sands and clays have been washed 
away. In the southeastern counties of this region limestone is exposed 
at the surface along the banks of streams in a large number of localities. 

In this region the springs generally occur along the faces of steep 
slopes at the outcrop of coarse, sandy or gravelly strata. Chalybeate 
waters are not uncommon in portions of this region, due largely to the 
ferruginous character of these beds of gravel. Some of the deep wells 
yield saline waters owing to the fact that they have penetrated the 
strata carrying salt. Similarly, some of the deeper wells contain sul- 
phur, due to the fact that these have penetrated tertiary or cretaceous 
strata which contain in places considerable quantities of decomposed 
pyrite or other sulphur compounds. The normal annual temperature 
of this coastal plain region is about 61° F. and the normal annual 
rainfall is about 55 inches. 

Piedmont plateau region. — The Piedmont plateau region, extending 
westward from the coastal plain region to the mountain region, is about 
125 miles in width and has an average elevation approximating 900 
feet. Crossing this Piedmont plateau obliquely are a series of geologic 
formations which are in general parallel to the mountains and sea- 
shore. The most eastern of these formations is a narrow belt of triassic 
sandstone and shales which has a maximum width of about 15 miles, 
and extends from Oxford in Granville County across the State through 
portions of Wake, Durham, Chatham, Moore, Montgomery, Kichmond 
and Anson counties. On the northeast of this sandstone and between it 
and the coastal plain region there are considerable areas of granite ex- 
tending across portions of Wake, Franklin, Warren, Vance and Gran- 
ville counties. To the west there is an older formation of metamor- 
phosed slates and schists which cross through Person, Orange, Randolph, 
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Montgomery, Stanly and Union counties and has a general width of 
from 20 to 40 miles. Just west of this there is an area of granites, 
between which and the mountain region are gneisses, probably Archean. 
Near the western boundary of the Piedmont plateau region is the second 
of the two sandstone belts, which is much more limited in area than the 
one to the east and extends from the Virginia line across portions of 
Kockingham and Stokes counties, having a maximum width of from 
4 to 5 miles. 

There is a greater variety of mineral constituents in the waters of 
the springs of this region than in the coastal plain, owing to the greater 
variety of rocks and soils through which these waters percolate before 
becoming concentrated at certain places from which they reach the 
surface as springs. The average temperature of the Piedmont plateau 
region is about 58.5° P. and the annual rainfall is about 50 inches. 

Mountain region, — The mountain region includes the Blue Ridge, 
Great Smokies and the country between, which is cut across by the 
numerous cross ranges separated by narrow valleys and deep gorges. 
The average elevation of this region is about 2,700 feet above the sea 
level, but the summits of many ridges and peaks are over 5,000 feet. 
A considerable number of peaks reach a height of over 6,000 feet, the 
highest of which is Mount Mitchell, with an elevation of 6,711 feet. 
Over the larger part of this region are to be found the older crystalline 
rocks, gneisses and granites, probably Archean, which are greatly folded 
and turned on their edges. On the western and eastern borders of this 
mountain region, approximately along the line of the Blue Ridge and 
Great Smokies, there are two narrow belts of younger rocks consisting 
of limestones, shales and conglomerates and the metamorphosed mar- 
bles, quartzites and slates. 

In this region, as in the Piedmont plateau, the rocks are decayed 
to a considerable extent and thus have produced deep soils which vary 
in character according to the rocks from which they have been derived. 
The soils arc for the most part porous and fertile, aflFording a luxuriant 
vegetation, in many places the slopes of the mountains being covered 
by heavy virgin forests. Where the rocks that have decomposed con- 
tained a large percentage of aluminous minerals, a large amount of clay 
has been formed, and such clay soils characterize a large portion of 
both the Piedmont and mountain regions. 

The springs of the mountain region are similar to those of the Pied- 
mont plateau. The average temperature for the region approximates 
50° P., varying from 57.8° F. at Hot Springs, Madison County, to an 
estimated temperature for the summit of Mount Mitchell of less than 
38° P. The normal annual precipitation is about 57 inches. 
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DESCRIPTION OF SPRINGS IN THE COASTAL PLAIN REGION.* 
COWHEAD SPKING, NEAB WASHINGTON, BEAUFORT COUNTY. 

The Cowliead Spring is located about 3 miles northeast of Washing- 
ton, N". C, in a low, marshy space between two slight hills and also 
between the two prongs of a small stream which drains this area. 

The flow of the spring was, at the time visited, about 10% gallons per 
minute and this is probably the minimum. There are evidences that 
the flow is quite variable and that at times the rate of flow is much 
greater than that measured. The sides of the receptacle into which 
the water rises are thinly coated with a flocculent deposit left by the 
water to a height of about one foot above the normal level, and as the 
discharge is through an opening in the side of the curbing, the dis- 
charge under this head would be considerably increased. This deposit 
varies in color from a bright yellow through various shades of yellow 
and orange to a dingy green. The water has a very perceptible odor 
and taste. When the temperature of the atmosphere was 15.6° C. in 
December, 1903, the temperature of the water was foimd to be 16.7° C. 



ANALYSIS OF CQWHEAD SPRING MINERAL WATER, 



Name and Formula. 



Potash (KtO) 

Soda (Na«0) - 

Lime (CaO) - 

Mairnesia (BfgO) 

Ferric oxide (FesOs) 

Manfranese oxide (Mn304) 

Sulphuric oxide (SOs) 

Chlorine (CD 

Phosphoric oxide (P2O0) -- 

Silica (SiOa) 

Total solids at 11(/' C 



Parts 

per 

1.000.000. 



1.10 

12.60 

16.90 

31.70 

6.20 

7.90 

1.90 

7.40 

.20 

49.50 

132.00 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI) 

Sodium sulphate (Na2S0<) 

Sodium bicarbonate (HNaCOa) 

Potassium sulphate (K2SO4) 

Potassium bicarbonate (HKCO.i) 

Magnesium bicarbonate (Mgr (HCOih) 

Calcium phosphate (CaH4(P04K') 

Calcium bicarbonate (Ca (HCOi).) 

Ferrous bicarbonate (Fe(HCO.i)-.') - 

Mansranous bicarbonate (Mn(HC03)2) - 
SUica (SiOs) 



Parts 

per 

1.000,000. 



11.90 
1.90 

17.90 
1.90 



Grains 

per 
Gallon. 



.69 

.11 

1.04 

.11 



114.70 
.50 
48.70 
13.80 
18.40 
49.50 



Total ffrains per srallon 



6.69 
.03 

2.84 
.81 

1.07 

2.87 



16.26 



^Unleea otherwise stated, analyses have been made by Dr. F. P. Venable. 
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HYQEIA SPRINGS, LITTLETON, HALIFAX COUNTY. 

These springs are 1 mile north of Littleton, Halifax County, on the 
Seaboard Air Line Railway. One of these springs, No. 1, contains 
a much larger quantity of iron than the other and the iron oxide was 
the only constituent determined in this one. 



No.e2L 



ANALYSES OF HYGEIA SPRINGS MINERAL WATER. 



Name and Formula. 



Soda (NatO) 

Potash CKjO) 

Lime (CaO) - 

Mairnesia(MffO) 

Ferric oxide (Fe-Oa) 

Manflraneee oxide (Mn304) 

Sulphuric oxide (SOs) 

Chlorine (CI) 

Silica (SiO«) 

ToUl solids at 1 10" C. 



Parts per 1.000,000. 



No.1. 



14.00 



41.50 



No. 2. 



.80 

4.60 

8.20 

1.00 

4.60 

.60 

.40 

5.60 

28.70 

60.00 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Potassium sulphate (KsSOO 

Magnesium bicarbonate (Mir^HCO.t)")- 

Calcium bicarbonate (Ca(HCOr«)-.') 

Ferrous bicarbonate (Fe(HCO.i)s) 

Man(ranou8 bicarbonate (Mn(HCOu)s)- 
Silica (SiO-.) - - 



Total jH'ains per gallons 




Milifframs 

in 1,000.000 

Parts of 

Water. 



10.60 
1.40 
3.60 
d.30 

10.00 
1.20 

23.70 



LAWKKNCK SPRINGS, NEAR MI RFRKESBORO, HERTFORD COUNTY. 

There are two of these springs, Xo. 1 and Xo. 2, which are l^/> 
miles from Murfreesboro bv road, but a sliorter distance in a direct 
line. Sj)ring Xo. 2 is 200 yards due west of Xo. 1. Spring Xo. 1 has 
a flow of about 2 gallons per minute, and Xo. 2 of about 6 gallons per 
minute. 



MINING ISDUBTEY. 



ANALTSS8 OF LAWRENCE SPSINGS MINERAL WATER. 



HYPOTBBTICAL FORM OF COMBINATION. 





No. 1. 


Na 


£. 


NanwudFannaU. 


Parti 

l.C«£!oi». 


Gr«lM 


LOoSoOO. 


Qnina 

gJS)^. 


n~lh. hi Hrt 'N n) 


e-oo 


.M 


g.TO 

i.'to 






.10 




12.00 


.■9 






4.30 
truce 




SErta^j.l'SStii.is 


12.60 
■nee 


■ 74 
times 

l'.38 


■K 


SSsSffi?~»^EE^^^= 












3.88 















SPRING, MDRFKBE8BOR0, HERTFORD COUNTY, 

if Murfrees- 



This spring is within the corporate limits of the town 
boro, which is situated on a bluff above the Herrin lliv 
250 yards of the main street. It was formerly known 
Spring. The spring has a flow of about 2 gallons per ni 



and about 
. the Wise 



»,„.... ..,..,. 


F.rtB 

i.ooo.ooo. 


. . 










M«enesi»(MBO)- - 


2.90 










^?« 









HYPOTHETICAL FORM OF COMBINATION. 



Name and Formala. 


Part. 


Gnina 
VJK 


Sodi hiorid (N a) 


M.M) 
£.20 

ID.W 

?i 

10.40 

20. n 


'4 

'.St 




















la 







CATEEBINE LAKE 1 



, ONSLOW COO NTT. 



This spring is in Onslow County, about 10 miles west of Jackson- 
ville, and 18 1^ miles southwest of Catherine Lake. The water flows 
from the foot of a low hill and rises in a pool enclosed by a wooden 
box (about 7 x 18 feet) with a roof over it. The wat«r in thia pool 
is 4 feet deep and overflows in a stream about 6 feet wide and 1^ 
inches deep at the rate of 1,500 gallons per minute. The temperature 
of the water was 17° C. with an air temperature of 24° C. 

ANALYSIS OF CATHERINE LAKE SPRING 




HYPOTHETICAL FORM OF COMBINATION. 



NutieandFurmu!.. 


1 F.rU ! 


G 


raini 

3.M 
.40 

I'.X 








— ] 2.m 1 




1 .30 ^ 


S=:±riSK:i;ffi°H&3;:::::::: 


6,90 






cr. ; 




7.S0 
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ELLERBE SPRING, BICHMOND COUNTY. 

This spring is in Bicliinond County 12 miles north of Rockingham. 
It is in a grove of oaks at the hase of a hill on the south side of a 
creek. There are huildings to accommodate guests. The spring is 
enclosed with masonry and covered. The water forms in the outflow 
a heavy reddish-brown flocculent deposit. The water is charged with 
carbon dioxide, escaping bubbles of which can be noticed. It has 
no odor. The rate of flow is about 1 gallon per minute and a half 
and the temperature in the summer of 1897 was 60.8° F. (16° C.) 



No. 670. 



ANALYSIS OF ELLERBE SPRING MINERAL 

WATER. 



Name and Formula. 




Potash (KtO) - 

Soda (Na«0) — - 

Lime (CaO) 

Magnesia (fiisO) 

Ferric oxide (FesOs) 

Manganese oxide (Mn304). 

Snlphuric oxide (SOa) 

Chlorine (CI) - 

Phoephoric oxide (PsOs) — 

Silica (SiOa) 

Total solids at 110" C. 



2.00 
5.40 

20.70 
7.60 
4.00 
1.00 
4.80 
6.00 
2.60 

29.60 
145. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - 

Potassium sulphate (KsSOO 

Magnesium bicarbonate (MflrCHCOa)^) 

Calcium phosphate (CaH4(P04)2) 

Calcium bicarbonate CCaCHCOa)^) 

Ferrous bicarbonate (FeCHCOa)*) 

Manflranous bicarbonate (Mn(HCOa)s) 
SUica (SiOs) - 



Total ffrains per arallon 



Parts 

per 

1,000.000. 



10.20 
3.70 

27.70 
.60 

59.80 
8.80 
2.30 

29.60 



Grains 

per 
Gallon. 



.59 
.22 

1.60 
.04 

3.91 
.51 
.18 

1.73 



8.73 



RED SPRINGS, ROBESON COUNTY. 

Near Red Springs station, in Robeson County, on the Fayetteville 
and Bennettsville branch of the Atlantic Coast Line Railway, 12 miles 
south of Fayetteville, there are numerous flowing wells and springs, the 
water from which is mildly chalybeate and leaves a reddish deposit of 
iron oxide where it discharges. The flowing wells or "springs," as they 
are generally called, are located from a third to half a mile north of 
the railway station. Half a dozen iron pipes have been driven to a 
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depth of 20 to 25 feet, where they penetrate the water-bearing gravels 
and sands, and up through these the water rises to a height of from 
1 to 3 feet above the ground surface and flows at the rate of from one- 
half gallon to 2 gallons per minute. The water has generally a slight 
hydrogen-sulphide odor and a mild chalybeate taste, and its source is 
sufficiently deep to render it safe from ordinary surface contamination. 

Located on the east side of these springs is the Ked Springs Female 
Seminary, and on the west side is an academy for boys. Near-by 
hotels and boarding houses furnish ample accommodations for visitors. 

Samples of water for analyses were collected in July, 1896, of water 
flowing from the iron pipes at springs Nos. 2 and 6, and the result 
of these analyses are given below. 

ANALYSES OF RED SPRINGS MINERAL WATER. 
N<M. 647 and 648. 



Name and Formula. 



Potaah (K«0) 

Soda (Na«0) — 

Lime (CaO) — 

Magnesia (MffO) 

Ferric oxide (FesO«) 

Manganese oxide (Mn304) • 

Sulphuric oxide (SOs) 

Chlorine (CD 

Hydrosren sulphide (HsS) . 

Silica (SiOi) - 

ToUl solids at 110^ C. 



Parts Per 1.000.000. 


No. 2. 


No. 6. 


29.50 


.90 


8.80 


2.20 


2.50 


2.60 


2.20 


1.80 


7.60 


7.10 


2.10 




1.90 


1.60 


8.00 


4.40 


trace 




18.00 


18.40 


102.00 


47.00 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



No. 2. 



Parts 

per 
1.000.000. 



Grains 

per 
Gallon. 



Sodium chloride (NaCl) 

Potassium chloride (K CD 

Potansium sulphate (K2SO4) 

Potassium bicarbonate (KHCO.-j) 

Masrnesium bicarbonate (MRrCHCOu)^)- 

Calcium bicarbonate (CaCHCO.i)^) 

Calcium chloride (CaCla) 

Calcium sulphate (CaS04) 

Calcium phosphate (CaH4(P04).i) 

Ferrous bicarbonate (Fe(HCO.j)2) 

Maniranous bicarbonate (Mn(HC03)'j) 
Silica (SiO.) 



7.50 
7.50 
4.40 
43.30 
8.00 
7.30 



.48 
.43 
.25 
2.52 
.46 
.42 



trace 

16.60 

5.10 

13.00 



trace 
.96 
.29 
.75 



Total flrrains per Ration 



6.52 



No. 6. 



Parts 

per 

1.000.000. 


Graina 

per 
Gallon. 


4.80 
.60 


.25 

.08 






4.80 


.28 



2.90 
2.10 

16.80" 

is.io' 



.17 
.12 

792 



2.55 



Red Springs No, 2 is located on the west side of the railway, about 
300 yards north of the Townsend Hotel. The water as it flows from 
an iron pipe about 2 feet above ground at the rate of about 1 gallon 



MINING INDUSTRY. 95 

per minute has a slight hydrogen-sulphide odor and an iron taste. 
Its temperature was found to be 64° F. (July, 1896). 

Red Spring No. 6, — This spring is about 100 yards north of spring 
No. 2 (page 94) and has the same general surroundings. It is a 
strong, bold spring, flowing about 4 gallons per minute. The tempera- 
ture (July, 1896) was 62° F. Water is shipped both from this and 
spring Xo. 2. 

PANACEA SPRING^ WARREN COUNTY. 

This spring is located at Panacea Springs, Warren County, about 4 
miles south of Littleton, a station on the Seaboard Air Line Railway. 
The spring has been known since the first settlement of that section 
of the State and it has been supposed that the Indians valued the water 
for its medicinal purpose from the fact that the solid rock was hollowed 
out, forming a crude round basin for holding the water. It has been 
used by the white settlers almost continuously since it was discovered 
and hundreds of visitors have been visiting this spring regularly each 
year. There are ample hotel accommodations (see PI. VII, A) for 
guests located near the spring. The new Panacea Hotel, which was 
built in 1908, contains 100 rooms, each of which is equipped with steam 
heat, lighted by electricity, and has hot and cold running water. The 
grounds run in connection with it cover something like 20,000 acres, a 
portion of which has been made into a lake covering 40 acres (see Pis. 
VII, B, and VIII, A), which is equipped with rowboats and canoes and 
well stocked with game fish. The park is headquarters for the Mosby 
Hall Hunt Club. 

The location and equipment of the Panacea Spring Company make 
the place a most attractive one for the tourist as well as for those who 
wish to avail themselves of the spring water for medicinal purposes. 

The main spring, which flows from crevices in the rock, has been 
carefully protected and a large basin hollowed out for holding a supply 
of water. A neat pavilion has been built over the spring ( PI. VIII, B). 
This water is being bottled and put on the market in cases of 12 half- 
gallon bottles. The flow of the spring is 8 gallons per minute. The 
waters are chalybeate and charged with a considorable amount of 
carbon dioxide gas. There is a deposit of iron oxide such as is usually 
observed from springs of this class. A conij^leto amilysis was made 
of the water of this spring. 

Thirty yards below the dam of the first spring is another chalybeate 
spring (II), but only the total solids and ferric oxide wore determined 
in the water. One hundred and twenty-fivo yards southwest of spring 
No. 1 is spring ]N"o. 8, which is also strongly chalybeate. Only total 
solids and ferric oxide were determined in the waters of this spring. 
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N<M. 622, 623, 624. 



ANALYSES OF PANACEA SPRINGS IflNERAL 

WATER. 



Name and Formula. 



Parts per 1.000.000. 



No. 1. ! No. 2, 



Potash (KaO) — 

Soda (Na»0) 

Lime(CaO) — 

Magnesia (MarO) 

Ferric oxide (FeaOs) 

Manganese oxide (Mn304)- 

Sulphuric oxide (SOs) 

Chlorine (CI) 

Silica (SiOs)- 

Total solids at 110'' C. 



1.20 
4.70 
7.00 
8.60 

11.60 

4.00 

.30 

5.60 

14.90 
107.60 



2.80 



9.50 



No. 8. 



1.30 



7.25 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (Na CI) 

Potassium chloride (KCl) -- 

Potassium sulphate (KsSOO 

Mairnesium bicarbonate (MsrCHCOa)))- 

Calcium bicarbonate (Ca(HCOs)t) 

Ferrous bicarbonate (Fe(HCO.0«) 

Manffanous bicarbonate (Mn(HCOs)2) 
Silica (^lOi)— - 



Total srrains per srallon 



Parts 

per 

1,000.000. 



10.20 

1.10 

.70 

13.10 

20.20 

25.60 

9.60 

14.90 



Grains 

per 
Gallon. 



.59 
.06 
.04 
.76 
1.18 
1.49 
.62 
.87 



5.61 



SEVEN SPRINGS, WAYNE COUNTY. 

The Seven Springs mineral springs are situated in Wayne County 
near the right bank of the Neuse River, about 9 miles southwest of 
LaGrange station on the A. and N, C. Railroad. The name applied 
to these springs originated in the fact that they are seven in number 
and within a space of about 10 x 15 feet. The volume of water flowing 
from the several springs varies from 3 gallons per minute from the 
boldest spring (IsTo. 1) to less than 1 gallon per minute from spring 
No. 7. The temperature of the water in the several springs, probably 
varying with the rate of flow of the water, ranges from 16.9° C. to 
18° C. The temperature of the air at the time these measurements 
were taken was 29.9° C. 

The location of the springs is only a few yards back of the river 
bank, on a terrace from 1 to 200 yards wide and just above the high- 
water mark of severe freshets. One hundred to 150 yards back of the 
springs the surface rises rapidly to a height of from 60 to 80 feet above 
the river to a still higher terrace which merges into the general surface 
of the country. The front of this upper terrace has been cut into 
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rugged forms through the eroding action of the small branches and 
the rains in such a way as to give an exceedingly picturesque appear- 
ance to the region. Hotel accommodations have been provided on the 
upper terrace only a couple of hundred yards from the springs. 



ANALYSES OF SEVEN SPRINGS MINERAL WATERS. 
Nob. 786, 737. 738. 739, 740. 741, 742. 



Name and Formula. 



Parts per 1,000,000. 



I 

SprinflT I SprinflT 

No. 1. 1 No. 2. 



Potash (KiO) 

Soda (NaiO) 

Lime (CaO) 

Maarnesia (MflpO) 

Ferric oxide (FetOa) 

Maiuranese oxide (Mns04) 

Sulphuric oxide (SOs) 

Chlorine (CD 

Phosphoric oxide (PsOs) - 

Silica (SiOi)— 

Total solids at 110" C 



.6 

4.7 

8.9 

1.6 

5.0 

trace 

9.0 

5.4 

trace 

14.9 

46.0 



.8 
4.0 
8.5 
1.7 
3.7 



9.7 

4.6 

trace 

14.4 

50.0 



SprinflT : SprinflT 
No. 3. No. 4. 



L2 
6.1 
2.7 
1.5 
2.4 



7.7 

7.0 

trace 

15.4 

50.0 



1.4 
4.2 
2.4 



j 

SprinflT ' Sprinff 
No. 5. No. 6. 



.6 
8.7 
8.8 



2:1 


1.6 


4.5 


2.0 


trace 


trace 


9.2 


9.9 


4.8 


4.2 


trace 


trace 


14.9 


13.7 


47.0 


40.0 



.9 
4.0 
8.8 
1.5 
2.6 



9.4 
4.6 



12.9 
40.0 



Sprioff 
No. 7. 



.6 
8.7 
4.0 
1.8 
6.4 



10.8 

4.2 

trace 

16.6 

47.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - 

Potassium sulphate (KsS04)-- 

Calcium sulphate (CaSOi) 

Calcium phosphate (CaH4(P04)s) 

Magnesium sulphate (MirS04) 

Ferrous bicarbonate (Fe(HCOx)t) 

Manganese bicarbonate (MnCHCOa)^) 
SUica (SiOO - 



Parts per 1.000,000. 



Sprinsr 


SprinflT 


Sprinsr 


SprinflT 


SprinflT 


No. 1. 


No. 2. 


No. 3. 
11.5 


No. 4. 
7.9 


No. 5. 


8.9 


7.6 


6.9' 


1.1 


1.4 


2.2 


2.6 


1.1 


9.5 


8.5 


6.6 


5.8 


9.4 


trace 


trace 


trace 


trace 


trace 


5.5 


5.6 


4.6 


6.7 


5.4 


11.1 


8.1 


5.3 


9.9 


4.4 


trace 






trace 


trace 


14.9 


14.4 


15.4 


14.9 


13.7 



Spring 
No. 6. 



SprinflT 
No. 7. 



7.6 1 


6.9 


1.7 


1.1 


9.2 


9.8 


trace 1 


trace 


4.8 ! 


5.8 


5.7 


14.1 


12.9 


16.6 







HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sprinsr ' Spring 
No. 1. No. 2. 



Sodium chloride (NaCl) -- .519 

Potassium sulphate (K«S04) 1 .064 

Calcium sulphate (CaSOi) ! .554 

Calcium phosphate (CaH4(P04)3) trace 

Magnesium sulphate (M8rS04) .321 

Ferrous bicarbonate (Fe(HCO.Os) . 589 

Manflranese bicarbonate (Mn(HC03)2) trace 

Silica (SiOi) - .868 



.443 
.082 
.495 
trace 
.327 
.472 



Grains per Gallon. 



Sprinsr Springr 1 Sprinpr , Springr 
No. 3. No. 4. No. 5. ' No. 6. 



.671 
.128 
.384 
trace 
.268 
.309 



,840 



898 



.460 
.152 

.3:^8 

trace 
.391 
.577 

trace 

.868 



.402 

.064 ; 

.584 , 
trace 

.315 

.257 1 
trace 

.790 



.443 
.099 
.537 
trace 
.280 
.332 



752 



Total srrains per srallon -- -- 2.915 2.659 2.G58 2.786 ^ 2.412; 2.443 



SprinflT 
No. 7. 



.402 
.064 
.572 
trace 
.338 
.822 



.969 



3.167 
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DESCRIPTION OF SPRINGS IN THE PIEDMONT PLATEAU. 
HEALING SPRINGS, CABARRUS COUNTY. 

These springs, two in number, are 17 miles from Lexington, David- 
son County. One is a sulphur and the other a chalybeate spring. The 
chalybeate spring has a flow of 3^ gallons per minute and a tempera- 
ture of 15.6° C. The water comes out from rocks beside a small branch 
at the foot of a hill. 

The sulphur spring has no smell of hydrogen sulphide and but little 
sediment. The flow was about one-half gallon per minute and the 
temperature 16.6° C. Little care was taken of the spring and there 
were no accommodations for guests. The two springs are about 15 feet 
apart in the same ledge of rock. 



ANALYSES OF HEALING SPRINGS MINERAL WATER. 
N<M. 678 and 626. 



Name and Formula. 



Potaah (KjO) 

Soda (NaK)) 

Lime (CaO) 

Magnesia (MffO) 

Ferric oxide (FeiOji) 

Mannneiie oxide (MmOi) — 

Sulphuric oxide (SO3) - 

Chlorine (CI) - 

Phosphoric oxide (PsOri) 

Silica (SiOs) — - 

Total tolids at 110" C... 



Parts per 1.000,000. 



Sulphur 
Spring. 



13 

51. 

10 

1. 



6 
7 


6 ! 



7. 
5. 



48. 

176. 



Chalybeate 
Spring. 



.8 

11.4 

40.6 

7.9 

8.2 

2.9 

7.4 

6.0 

trace 

42.1- 

180.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - 

Sodium sulphate (NasSO*) 

Sodium bicarbonate (NaHCOa) - 

Potassium Hulphate (KtS04) 

Magnesium bicarbonate (MK(HCOs)t) 

Calcium bicarbonate (Ca(HC0s)2) 

Calcium phosphate (CaH4(P04)j) 

Ferrous bicarbonate ( Fe(HCOa)j) 

ManganouB bicarbonate (Mn(HCOa)s) 
Silica (SiOj)-- - 



Total grains per gallon 



Sulphur Spring. 



Parts per 


Grains per 


1.000.000. 


Gallon. 


9.2 


.54 


11.5 


.67 


10.6 


.62 


1.1 


.06 


38.7 


2.26 


147.4 


8.60 


trace 


trace 


2.4 


.14 



43.9 



2.56 



15.45 



Chalybeate Spring. 



Parte per 
1.000.000. 



Grains per 
Galkm. 



9.8 
18.7 

' 'i' 

28.8 

116.8 

trace 

7.1 

6.6 

42.1 



.67 
.80 

ro8 

1.68 

6.81 

trace 

.41 

.89 

2.46 



18.16 



STRADER's SPRING, PELHAM, CASWELL COUNTY. 

This spring is owned by G. W. Strader, Pelham, W. C, and is 
situated about 2^^ miles northwest of the town. It comes up into a 
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stone basin, but is not taken care of now. This has never been a place 
where health seekers came, but years ago was a place for campers and 
picnickers. The temperature of the water is 14.8° C, with an air 
temperature of 32.8° C. The flow of the spring is about one-half 
gallon per minute. The water has no decided odor or taste, but is 
slightly milky in appearance. There are no houses near the spring. 

ANALYSIS OF STRADER'S SPRING MINERAL WATER. 
No. 728. 



Name of Formula. 



Potash (K«0) * 

Soda (NasO)-— 

Lime(CaO) 

Masrnesia (MrO) 

Ferric oxide (FetOa) 

Sulphuric oxide (SOs) 

Chlorine (CD 

Phosphoric oxide (PsOs) 

Silica (SiOj) - — 

Total solids at 110° C- 



Parts 

per 

1.000.000. 



2.3 

10.4 

23.9 

9.4 

8.8 

8.6 

2.4 

trace 

42.0 

186.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasSOO - 

Sodium bicarbonate (NaHCOx) - 

Potassium sulphate (KsSOO 

Magnesium bicarbonate (BiJBr(HCOa)s) 

Calcium phosphate (CaH4(P04)i) ■ 

Calcium bicarbonate (Ca(HCOs)t) 

Ferrous bicarbonate (Fe(HCOa)s) 

Silica (SiOt) 



Total grains per srallon 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 
.28 


8.9 


2.9 


.17 


20.1 


1.17 


4.2 


.25 


84.0 


1.96 


trace 


trace 


68.8 


4.01 


8.5 


.49 


42.0 


2.45 




10.75 



PARKS SPRING, CASWELL COUNTY. 



This spring is located 6 miles east of Pelham. The water has quite 
an extensive use all through the surrounding country and as far as 
Danville, Va. The temperature of the water is 14.8° C. when the air 
temperature is 26° C. The flow is about one-half gallon per minute. 
The water is very cool, clear, and tastes well, leaving a slightly bitter 
after taste in the mouth. It has no perceptible odor and does not show 
any escaping gases. The spring comes up beside a small creek into 
a section of terra-cotta pipe and is kept very well and clean. There 
are no accommodations for guests. 



MUfmO INDUSTBT. 



ANALYSIS OF PARKS SPRING IflNERAL WATER. 


NmmeandFomiDla. 


Put* 


I. l.(lr 1 








K^=l?ii;»::::-:~::::::-:"- 

Ferric oxide (PaOi) 


-_ ' r. 












--' *Ti 





HYPOTHBTICAL FORM OF COMBINATION. 



NuD* M)d Fonnnla. 



. chloride (N«CI) 

.ulph.«(N«SOj) 

hicBiboi.«te(N«BCOi)_. 



jlthate (KiSOt)- 

Hwneeium biurbonats (tWHCOOd - 
Cklcium phiHplwU (CaHi(PO<)i) 



HluiK>ni>ui b^I^■^bon■ 



CATAWBA BFRINO, CATAWBA COUNTY. 

This spring is located at Catawba Sprlnga, 8 miles from nickor7, the 
nearest station on the Southern Railway. The spring has been devel- 
oped and accommodations provided for guests by the Catawba Springs 
Hotel Company, The location is delightful and the place is patronized 

as a summer resort. 

ANALYSIS OF CATAWBA SPRING MINERAL WATER. 



Name .nd Fomiul.. 


P»rt« 


P I h (KjO) 


a-i»(^j - — - 


S4.S 




Sulphiirir oxide (SOjJ- 


3.b 













MINING INDUSTBT. 



101 



HYPOTHETICAL FORM OP COMBINATION. 



Name and Formula. 



Sodium ehloride(NaCl) — 

Sodium sulphate (NaaSO«) 

Sodium bicarbonate (NaHCOt) ■ 

Potauium sulphate (KsS04) 

Magnesium bicarbonate (Mar(HGOs)s) 

Calcium bicarbonate (Ca(HCO]i)s) 

Ferrous bicarbonate (Fe(HCOs)s) 

Silica (SiO») 



Total grains per gallon 



Parts 

per 

1,000.000. 



Grains 

per 
Gallon. 



17.5 


1.08 


1.8 


.10 


e7.8 


3.95 


6.9 


.84 


6.9 


.40 


11.8 


.66 


2.4 


.14 


20.6 




1.19 

. . .-- 



7.80 



MOUNT VEBNON SPBINQS^ ORE HILL, 



CHATHAM COUNTY. 



These springs are situated about ll^ miles from the Ore Hill sta- 
tion on the Cape Fear and Yadkin Eailroad. There are ample hotel 
accommodations for guests and the grounds are improved (Pis. IX, A and 
B). The springs are two in number and about 3 feet apart and 3 and 
4 feet deep down to solid rock. They are carefully enclosed and well 
kept. The flow of the springs is 1 and 1% gallons, respectively. 

ANALYSES OF MOUNT VERNON SPRINGS MINERAL 



No. 605. WATER. 






Parte per 1.000,000. 


Name and Formula. 


Spring: Spring 
No. 1. No. 2. 


1 
Potath (KiO) . _ 9 n _ 


Soda (NazO) - 


15 6 — 


Lime (CaO) - 


160 5 — 


MameaU (BfeO) 

Ferric oxide (FetOa) 


6 6 


g _. 


Sulohuric oxide (SOi) 


84 3 


Chlorine (CD - 


16 16 


PhoHohoric oxide fPiO'.) 


fr«(*A 


Silica (SiOs) 2«i i _ _ 


Total Bolids at 110" C - 


485. 470. 




i 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Parts 

per 

1,000.000. 



Grains 

per 
Gallon. 



Sodium chloride (NaCl) — - — 30. 1.76 

Sodium sulphate (NajS04)-- --- 4.6 .27 

Potassium sulphate (K1SO4) - — .t> .03 

Bftaffnesium bicarbonate (Mflr(HC03)2) 24.0 1.40 

Calcium sulphate (CaS04) 138.2 8.06 

Calcium phosphate (CaH4(P04)s) - , truce trace 

Calcium bicarbonate (Ca(HC03)2) ' 299.0 17.4r) 

Ferrous bicarbonate (Fe(HC03)j) 1.8 .10 

Silica (SiOa) 25.4 1.48 

Total grains per srallon --- 30.54 



• ■ 

> « • 
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,*V' There was no deposit observed and the water is clear and without 
•odor. The sample was taken July 5, 1895. The temperature ranges 

about 15.5° C. The water is for sale in 5 and IQ-gallon carboys and in 

1-pint and half-gallon bottles. 

PATTERSON SPRING, NEAR SHELBY, CLEVELAND COUNTY. 

This spring is 4 miles south of Shelby and is well kept. It flows 
one-third of a gallon per minute and the temperature observed in July, 
1896, was 20° C. The water gives off an odor of hydrogen sulphide. 

ANALYSIS OF PATTERSON SPRING MINERAL WATER. 
Na664. 



Name and Fonnula. 



Potash (K«0) 

Soda (NasO) 

Lime (CaO) 

Maffnesia (MffO) 

Ferric oxide (FeiOa) 

Sulphuric oxide (SOs) 

Chlorine (Cll 

SUica(SiO«) 

Total solids at 110" C. 



Parts 

per 

1.000.000. 



2.2 

10.4 

28.8 

4.7 

.6 

6.9 

11.2 

29.1 

182.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chlonde (NaCI) 

Sodium sulphate (NasSOO -.. 

Potassium sulphate (KxSOO 

Magnesium bicarbonate (Mflr(HCOs)t) 

Calcium sulphate (CasSOi) 

Calcium bicarbonate (Ca(HCOs)t) 

Ferrous bicarbonate (Fe(HCOa)j) 

Silica (SiOi) - - 



Total srrains per srallon 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 


19.0 


1.10 


1.6 


.09 


8.9 


.22 


17.2 


1.00 


6.6 


.82 


76.4 


4.89 


1.3 


.07 


29.1 


1.69 



8.88 



M BBAYER SPRING, CLEVELAND COUNTY. 

This spring is about 4 miles northwest of Shelby and is beside the 
same branch on which the Lithia Spring is located. The spring has 
quite an extensive reputation and is said to be the first one discovered 
in this county and has been known for many years. The water is said 
to be equal to that of Cleveland or Patterson's springs. The spring 
flows out of the side of the hill and into a stone basin. 

There was formerly a hotel here, but for a good many years past 
it has been allowed to fall into decay and is nearly uninhabitable. The 
temperature of the water is 16.4° C. and the flow is about 1^ gallons 
per minute. The odor and taste of sulphur is very perceptible. 
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ANALYSIS OF McBRAYER SPRING MINERAL 

WATER. 



No. 718. 



Name and Formula. 



Potash (KiO) 

Soda (NasO) - 

Lime(CaO) 

Magnesia (MrO) 

Forric oxide (FesOs) — 

Sulphureted hydrogen (HsS) 

Salpharic oxide (SOs) 

Phoaphoric oxide (Pt06) 

Chlorine (CI) 

SUica (SiOtU— 

Total solids at 110° C- 



Parts 

per 

1.000,000. 



8.6 

15.0 

20.7 

4.6 

.1 

.2 

3.0 

trace 

6.0 

24.3 

96.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium bicarbonate (NaHCOs) 

Potassium sulphate ( KsS04) 

Ma^neeium bicarbonate (Mff(HCOs)t) 

Calcium phosphate (CaH4(P04)s) 

Calcium bicarbonate (Ca(HCOs)s) 

Ferrous bicarbonate (Fe(HCOs)t) 

Sulphureted hydrogen (HsS) 

SiUca (SiOi) 

Total ffrains per gallon 



Parts 


Grains 


per 


per 


1.000,000. 


Gallon. 


9.7 


.68 


26.8 


1.66 


6.6 


.88 


16.8 


.96 


trace 


trace 


69.5 


8.47 


.2 


.01 


.2 


.01 


24.3 


1.42 




8.38 





CLEVELAND SULPHUR SPRINGS, CLEVELAND COUNTY. 

These springs, 3 in number, are close together and are located 2 
miles southeast of Shelby, Cleveland County. The more prominent 
and better known one is the White Sulphur Spring, which is well kept 
and has a natural rock bottom. The flow of the spring is 2 gallons 
per minute and its temperature in 1896 was 18° C. The water has a 
decided odor of hydrogen sulphide. 

The second spring, known as Red Sulphur Spring, has a flow of 1 
gallon per minute and a temperature of 16.8° C. (summer of 1896). 
It has a decided odor and taste of hydrogen sulphide. 

The third spring, known as the Iron Spring, has a flow considerably 
less than 1 gallon per minute and a temperature but little below that 
of the atmosphere. The water is strongly chalybeate, as is seen from 
the analysis below. 

There are no special arrangements for visitors at these springs and 
guests find hotel accommodations at Shelby. These springs have been 
known and used for over half a century, but only within recent years 



104 



MINING INDU8TBY. 



have the waters been brought prominently before the public. In the 
following table there is given the analysis of each of these springs : 



ANALYSES OF CLEVELAND SULPHUR SPRINGS MINERAL WATER. 
No8. 655. 638 and 686. 



Potash (K«0) 

Soda (NaiO) 

Lime (CaO) 

Maffneaia (MtrO) 

Ferric oxide (FetOi) 

Mansranese oxide (Mn304) . 

Sulphuric oxide (SOs) 

Phosphoric oxide (PtOs) — 

Chlorine (CI) 

Silica (SiOi) 

Total solids at 110" C. 



Parts per ^.000.000. 



White 
Sulphur 
Sprinff. 



Red 
Sulphur 
Spring. 



2.6 
11.6 
81.1 

7.8 

1.5 
trace 

4.9 



8.9 

11.6 

21.6 

4.5 

1.2 



13.2 

81.0 

135.0 



4.6 
trace 

5.0 

25.3 

118.0 



Iron 
Sprinff. 



8.6 

6.2 

8.6 

4.6 

14.4 

8.1 

.4 

trace 

7.0 

29.7 

102.0 



HYPOTHETICAL FORM OF COMBINATION. 



Nos. 656. 638 and 685. 



Name and Formula. 



White Sulphur 
Spring. 



I 



Parts 

per 

1.000.000. 



Sodium sulphate (NasSOO — 

Sodium chloride (NaCl) - I 

Sodium bicarbonate (NaHCOi) 

Potassium sulphate (K2SO4) 

Mairnesium bicarbonate (Mk(HC03)i)- i 

Calcium sulphate (CaSO^) . 

Calcium phosphate (CaH4(P04)j) 

Calcium bicarbonate (Ca(HCOi)») 1 

Ferrous bicarbonate (Fe(HCOa)2) 

ManflranouH bicarbonate (Mn(HCOa)j) --' 
Silica (SiQj) --- -- , 

Total grains per Rrallon - 



22.4 



4.7 

26.7 

4.9 



84.4 

3.3 

trace 

31.0 



Grains 

per 
Gallon. 



_.i . 



1.31 



.27 , 

1.56 ' 

.28 I 



4.92 I 

.19 ' 

trace : 

1.81 



10.34 



Red Sulphur 
Sprinff. 


Iron Sprioff. 


Parts 
per 

1.000.000. 


Grains 

per 
Gallon. 


Parts 

per 

1.000.000. 


Graina 

per 
G«Uon. 


2.3 

8.2 

6.5 

7.2 

16.4 


.13 
.48 
.96 
.42 
.96 


li'.i 

6^5" 

16.4 


.96 


trace 


' trace 

8.91 

.15 






67.2 
2.6 


24.9 

31.8 

7.3 

27.9 


1.45 

1.86 
44 


25.3 


1.47 


1.63 




1 8.48 




7.38 



CLEVELAND MILLS SULPHUU SPKIXG, CLEVELAND COUNTY. 

About 12 milos south of Shelbv, between tlie two Cleveland cotton 
mills, on tbo bank of Maple Creek near its confluence with the first 
Broad Tiiver, there is a small sulphur spring known as "The Sulphur 
Spring.'' rt is largely used in the neighborhood as a tonic water and 
has the reputation of some cures. The spring is totally unimproved, 
but is kept clean and is much visited by picnic parties. There are no 
accommodations for guests nearer than Cleveland Mills, and the only 
house near it is a mill house about 100 yards up the creek. The spring 
water rises into a wooden box about 1 foot square from a low place 
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about 10 feet from the creek bank^ and flows at the rate of about 1 
gallon per minute and has a temperature of 14.8® C. (68.4® F,). The 
water has a slight smell and taste of hydrogen sulphide. 

ANALYSIS OF COTTON MILLS SULPHUR SPRING 

MINERAL WATER. 
No. 726. 



Name and Formula. 



Potash (KiO) 

Soda (NaiO) — 

Ume (CaO) 

Magnesium (MtrO) 

Ferric oxide (FesOs) 

Sulphuric oxide (SOs) 

Chlorine (CD — - 

Sulphureted hydrogen (HsS) 

Silica (SiOt) 

Total solids at 110" a - 



Parts 

per 

1.000.000. 



8.6 

8.2 

88.2 

4.8 

.7 

7.0 

8.2 

.8 

81.0 

128.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasS04) 

Sodium bicarbonate (NaHCOs) 

Potassium sulphate (K1SO4) — 

Maimesium bicarbonate (Mff(HCOs)t) 

Calcium phosphate (CaH4(P04)3) 

Calcium bicarbonate (Ca(HCOs)s) 

Ferrous bicarbonate (Fe(HC0s)3) 

Sulphureted hydrogen (HsS) — 

SiUca (SiCh) - - 



Total grains per gallon 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 


6.2 


.80 


6.8 


.40 


6.8 


.81 


6.6 


.88 


19.6 


1.14 


trace 


trace 


95.6 


6.68 


1.6 


.09 


.8 


.02 


81.0 


1.80 



10.02 



SHELBY LITHIA SPRING, CLEVELAND COUNTY. 

This spring is 3 miles north of Shelby. The water is brought in 
iron pipes to a fountain on the courthouse square, where it is for sale. 



ANALYSIS OF SHELBY LITHIA SPRING MINERAL WATER. 
No. 684. 



Name and Formula. 



Potash (K2O)— — 

Soda (NasO) - 

Lime (CaO) 

Msgnesia (MgO) - --- 

Ferric oxide (FeaOa) 

Manganese oxide (MnsOa)- 

Sulphuric oxide (SOs) 

Chlorine (CD 

Phosphoric oxide (PsOs)- — 

Silica (SiOi) 

Total solids at 110" C. 
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HYPOTHETICAL FORM OF COMBINATION. 



Name and Fonnala. 



Sodium chloride (NaCl) - 

Sodium sulphate (NasSO^) 

Sodium bicarbomite (NaHCOs) 

Potassium sulphate (KtS04) 

Magnesium bicarbonate (Mflr(HCOs)s) 

Calcium bicarbonate (Ca(HC> ih) 

Ferrous bicarbonate (Fe(HCOa)s) 

Manganous bicarbonate (MnCHCOa)]) 
SUica (SiOt) 



Total ffrains per gallon 



Parts 


Grains 


per 


per 


1.000,000. 


Gallon. 


2.9 


.17 


6.0 


.85 


7.9 


.46 


6.0 


.29 


17.5 


1.02 


7.8 


4.18 


.8 


.06 


2.8 


.16 


25.1 


1.47 





8.10 



The flow is about 1 gallon per minute and the temperature 15.4** C. 
The water smells strongly of hydrogen sulphide. The sample was 
drawn from the spring late in the summer of 1897. 

MINERAL SPRINGS AT WINSTON-SALEM, FORSYTH COUNTY, 

The Old Salem Spring. — This spring is situated on the outskirts of 
the town of Salem, about one-half mile southwest from the center of 
the town and quite near to the railway. Its water has been used for 
a number of years and it has quite a local reputation. The spring is 
neatly enclosed and kept clean. It has a faint odor of hydrogen sul- 
phide and is to be classed among the weak sulphur springs. It is 
also strongly impregnated with iron and there is an iron deposit in the 
outflow. The spring is not an old one. 

South Side Park Spring, — This is located about 1 mile south of 
Winston-Salem in one of the city parks. The spring is enclosed in a 
terra-cotta pipe which is sunk around it. There are no other improve- 
ments. The flow is moderate and the temperature is about 15.5® C. 



HYPOTHETICAL FORM OP COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Potassium chloride (KCl) 

Potassium sulphate (K»S04) 

Masrnesium bicarbonate (Mfi:(HC03)3) 

Calcium bicarbonate (Ca(HCOj)j) 

Calcium phosphate (CaH4(P04)j) 

Ferrous bicarbonate (Fe(HCOa)i) 

Hydrosren sulphide (HsS) 

Silica (SiOi) -«- --- 



Total ffrains per ffallon 



Old Salem Spring. 



Parts 
per 

1,000.000. 



7.8 

5.6 

.5 

16.3 

25.5 



Grains 

per 
Gallon. 



98.8 

weak 

12.8 



.45 
.33 
.03 
.89 
1.49 



5.76 
weak 

.75 



9.70 



South Side Park 
Sprinff. 



Parts 

per 

1.000,000. 



Grains 

per 
Gallon. 



2.6 
1.1 
.9 
5.7 
9.0 
trace 
1.3 



15.6 



.16 
.06 
.06 
.33 
.52 
trace 
.06 



.91 



2.10 
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MABIENBAD SPRINGS, FORSYTH COUNTY. 

These springs are situated 2 miles from Winston in a northwesterly 
direction on the slope of a hill. They are 14 in number and within 
a few feet of each other. The side of the hill has been cut back and 
the springs enclosed in large terra-cotta pipes sunk in around them. 
Most of them are clear, without odor and deposit. One has a slight 
odor of hydrogen sulphide and one forms a deposit of ferric hydroxide. 
There are no sources of contamination near the springs and the water 
is remarkably pure. There are abundant hotel accommodations. The 
water is delivered also to customers in Winston. The samples were 
taken in July, 1895. A full analysis is given of spring No. 5 and 
partial analyses of the remaining springs. 



ANALYSIS OF MARIENBAD SPRING. No. 6. 



Name and Formula. 



Potaah (KsO) 

Soda (Na»0) 

Lime(CaO) - 

Bfaffnesia iUgO) 

Ferric oxide (Fe»0«) 

Salphurie oxide (SOs) 

Phosphoric oxide (PsOs) — 

Silica (SiOt) - - 

Total aoUds at 110^ C. 



Parts 

per 

1.000.000. 



.6 
1.4 
4.4 

1.9 

.7 

.2 

trace 

19.7 

47.6 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Potassium chloride (KCl) 

Potassium sulphate (KSSO4) 

Masrnesium bicarbonate (M8r(HCOs)s) 

Calcium phosphate (CaH^CPO^)!) 

Calcium bicarbonate (Ca(HCOs)s) 

Ferrous bicarbonate (Fe(HCOs)s) 

SUica (SiOi) — - 



Total irrains per gallon- 



Parts 

per 

1,000,000. 



2.9 

.6 

.6 

6.2 

trace 

12.6 

1.6 

19.7 



Grains 

per 
Gallon. 



.17 
.03 
.08 
.30 
trace 
.78 
.09 
1.15 

2.50 



TOTAL SOLIDS IN MARIENBAD SPRINGS. NEAR 

WINSTON. FORSYTH COUNTY. 
Nos. eOS. 620. 



Parts 

Sprinff. 1 per 1 
1.000.000. 


Spring. 


Parts 

per 

1.000.000. 


No. 1 

No. 2 

No. 3 - 

No. 4— 

No. 6 

Na 6 

Na 7 


40. 1 
60. ' 
47.5 1 
45.0 
47.5 

37.5 1 
45. 


No. 8 -- 

No. 9 

No. 10 

No. 11 

No. 12 - 

No. 18 

No. 14 


50. 

75. 

60. 

42.5 

40. 

40. 

40. 
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ALL HEALING SPBINGS, GASTON COUNTY. 

These springs are between 4 and 5 miles from Bessemer City. The 
springs are four in number^ the one called ''All Healing" being the 
one most used and was the only one sampled. The other springs are 
known as "Iron," "Sulphur" and "Union." All are covered in with 
brickwork and the outflow is through pipes. The flow of all is slight 
The water of the All Healing Spring is odorless, but has a slight taste. 
The summer temperature is 15.6° C. (60° F.). 



ANALYSIS OF ALL HEALING SPRING MINERAL WATER. 
No. 68L 



Name and Formula. 



Parts 

p«r 

1.000.000. 



Potash (K«0) ' .6 

Soda (NasO) , 2.4 

Lime (CaO) - ' S.6 

Maffnesia (MfrO) , 2.0 

Ferric oxide (FesOs) - - ' .4 

Sulphunc oxide (SOa) ■ 4.9 

Chlorine (CI) . - - , 2.8 

Phosphoric oxide (PiOi) trace 

Silica (SiOi) i 8.9 

Total solids at 110" C ' 57.0 



HYPOTHETICAL FORM OF COMBINATION 

i 
i 

Name and Formula. I 

I 

Sodium chloride (NaCl) - -J 

PutaBsium Hulphate CKsSOO - , 

MaarneHium bicarbonate (Mir(HCOa)a) 

Calcium bicarl>onate (CaCHCOs):) - i 

Ferrous bicarbonate (Fe(HCOs)j) 

Silica (SiOj) - 

I 

Total ficraiuH i>er frallon 

I 



Parts 


Grains 


per 


per 


1,000.000. 


Gallon. 


4.6 


.27 


1.1 1 


.06 


7.3 


.48 


10.1 


.66 


.8 1 


.06 


8.9 ' 


.62 


; 


1.91 



BUC KHOKN I.ITIIIA SPKING, GRANVILLE COUNTY. 

More wutc^r is shipped from the Buckhorn Lithia Spring at the present 
time than from any other spring in Xorth Carolina and it is very 
rapidly acquiring favor, and wherever used it has been very highly 
commended. It is about 10 miles north of Oxford and 1 mile from 
Bullock, a small station on the Southern Kailwjiy. The spring is 
located on the side of a hill that rises gradually tu a height of about 
40 feet above the stream bed. Tiie water flows from crevices in the 
solid rock and was discovered in 1904 by two sons o{ ^fr. B. T. Hicks, 
on whose land the spring was located. Tlui boys in drinking the water 
noticed its peculiar character, and speaking of this, it soon attracted 
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the attention of others. In September, 1905, it was purchased by a 
stock company and early in 1906 the company began to ship the water. 
There are no hotel accommodations for guests at the springs, but there 
was a large country house that has been arranged for the accommoda- 
tion of guests who wish to stop at the springs (see Pis. X, A and B). 
The flow of the spring is approximately 1^^ gallons per minute. 

Upon analysis the water was found to contain a decidedly noticeable 
percentage of lithia. A complete analysis by Mr. Donald L. Liddell, 
of Johns Hopkins University, gave the following results, the report 
being made in the hypothetical form of combination of the constitu- 
ents: 

ANALYSIS* OF BUCKHORN LFTHIA MINERAL WATER. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasS04) 

Sodium bicarbonate (NaHCOs) 

Potassium chloride (KCl) 

Lithium bicarbonate (LiHCOs) 

Maffnesium bicarbonate (Mff<HCOs)s) 

Calcium bicarbonate (Ca(HCOs)s) 

Iron oxide (FesOs) ( 

Aluminum oxide (AhOt) / 

Silica (SiOs) 

Total ffraios per gallon 



Grains 

per 
Gallon. 




*Donald L. Liddell. Analyst. 

OSESWELL SPRING, IREDELL COUNTY. 

This spring is 2 miles in a southerly direction from Mooresville. 
Its waters have been used for medicinal purposes since 1794. At one 
time it was much visited by families from Charlotte and other neigh- 
boring towns, who built a number of cottages near by. It is still used 
by persons in the neighborhood. 



ANALYSIS OF CRESWELL SPRING MINERAL WATER. 
No. 631. 



Name and Formula. 



Parts 

per 

1.000.000. 



Potash (K2O) - - - 4. 

Soda (Na«0)— , 14.9 

Lime (CaO) • 54.7 

Magnesia (MsrO) 3.7 

Ferric oxide (FeaOj)- - 1.8 

Sulphuric oxide (SOs) - — 26.9 

Chlorine (CD -- -- 4.0 

Phosphoric oxide (PaOa) trace 

Silica (SiQj) 91.4 

ToUl solids at 110" C 315. 
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HYPOTHETICAL FORM OF COMBINATION. 




Sodium chloride (NaCl) - 

Sodium sulphate (NaiS04) 

Potaeaium nulphate (KtS04) 

Maffneaium bicarbonate (Mff(HCOs)t) 

Calcium bicarbonate (Ca(HCOs)t) 

Calcium sulphate (CasS04) 

Ferrous bicarbonate (Fe(HCOs)s} 

Silica (SiOi) 



Total ffrains per gallon 



Parts 

per 

1.000.000. 



7.5 
26.1 

7.4 1 
18.6 
140.8 

ao.7 

4.0 

91.4 



Grains 

per 
Gallon. 



.44 

1.62 
.48 
.79 

8.21 

1.21 
.28 

6.88 



18.16 



The spring is neatly enclosed and the water is clear and odorless. The 
flow is one-half gallon per minute and the temperature at the time of 
taking the sample (July, 1895) was 15.5° C. 



BARIUM SPRINGS, IREDELL COUNTY. 

The celebrated Barium Springs are located a short distance from 
Barium Springs station on the Southern Eailway, 5 miles south of 
Statesville and about one-half mile west of the Presbyterian Orphanage. 
There are a series of 9 springs in the group, known as follows : 

1. Barium Eock Spring. 

2. Potash White Sulphur Spring. 

3. Alkaline Calcic Spring. 

4. Sulpho Calcic Spring. 

5. Saline Chalybeate Spring. 

6. Chalybeate Spring. 

7. Magnesia. 

8. Saline. 

9. Chalybeate. 

Of these springs the Barium Eock Spring (PI. XI, A) is the one that 
has called special attention to the group and is the one that is used the 
most. It is also the only water that is being bottled and shipped, and a 
considerable business has been built up in the shipment of this water. 
This is another one of the springs of the State whose discovery is attrib- 
uted to the Indians, who are supposed to have realized its medicinal 
value and to have made pilgrimages to it. It has been used locally for a 
great many years, and recently the property has been improved and a 
hotel of 40 rooms erected for the accommodation of guests, and bottling 
works established. The Barium Eock Spring issues from the side of 
a rock, as shown in Plate XT, B, and has a flow of about 1% gallons 
per minute. The basin for holding the water is cut into the rock and 
has a capacity of about 375 gallons. The temperature of the spring 
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is approximately that of the atmosphere. A complete analysis has 
been made of the Barium Bock Spring water and a qualitative analy- 
sis of a number of the others, the results of which are given below : 



ANALYSIS OF BARIUM SPRING MINERAL WATER. 
No. 632. 



Name and Formula. 



Potaah (KjO) 

Soda (NasO) 

Lime (CaO) 

Magnesia (MfirO) 

Ferric oxide (FesOi) 

Sulphuric oxide (SOs) 

Chlorine (CI) 

Phosphoric oxide (PsOs).-. 

SUicaCSiO*)- 

Total Bolida at 110^ C 



Parts 

per 

1.000.000. 




No. 682. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NaaSOO 

Sodium bicarbonate (NaHCOi) - 

Potassium sulphate (KsS04) 

Magnesium bicarbonate (Mff(HCOs)s) 

Calcium phosphate (CaH4( P04)i) 

Calcium bicarbonate (Ca(HCOs)s) . — 

Ferrous bicarbonate (Fe(HCO«)s) 

SiUca (SiO») 



Total arrains per gallon 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 


10.3 


.60 


9.9 


.58 


10.0 


.68 


7.0 


.41 


16.8 


.89 


trace 


trace 


116.1 


6.71 


3.1 


.18 


31.8 


1.86 



11.80 



The Chalybeate Spring was tested by W. A. Withers, of the N'orth 
Carolina Department of Agriculture, and gave : Total solids, 7.2 grains 
per gallon. It showed the presence of: Soda (NagO) ; potash (KgO) ; 
magnesia (MgO) ; lime (CaO) ; iron oxide (FcgOg) ; chlorine (CI) ; 
carbon dioxide (COg). 

White Sulphur Spring was also tested by Mr. W. A. Withers, of the 
State Department of Agriculture, and gave: Total solids, 10.5 grains 
per gallon, and showed the presence of: Soda (ISTagO) ; potash (KgO) ; 
magnesia (MgO) ; lime (CaO) ; iron oxide (FcoOg) ; chlorine (CI) ; 
sulphuric oxide (SO3), and carbonic oxide (COo). 

The Eed Sulphur Spring, tested by Mr. W. A. Withers, gave : Total 
solids, 10.4 grains per gallon, and showed the presence of: Soda 
(NagO) ; potash (K2O) ; magnesia (MgO), lime (CaO) ; iron oxide 
(FegOg) ; chlorine (CI) ; sulphuric oxide (SO3) ; carbonic oxide (COg). 
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EUPEPTIC SPRINGS, IREDELL COUNTY. 

These springs (of which there are several) are situated 15 miles 
north of Statesville. They were at one time used to a considerable 
extent locally for medicinal purposes, but they are now little used and 
unimproved. 

ANALYSIS OF EUPEPTIC SPRING MINERAL WATER. 
No. 633. 



Name and Formula. 



ParU 

per 

1.000,000. 



Potash (K«0) 

Soda (NasO) 

Lime (C>«0) 

Mairnesia (MfiO) - 

Ferric oxide (FetOj) 

Sulphuric oxide (SOt) 

Chlorine (CI) 

Phosphoric oxide (PjO:,)--- 

Silica (SiOi)-— -- 

Total solids at 110" C. 



1.6 

11.2 

24.4 

5.4 

.8 

15.6 

5.0 

trace 

24.8 

122.5 



HYPOTHETICAL FORM OF COMBINATION. 

I Parts 
Name and Formula. per 

j 1,000.000. 

Sodium chloride ( NaCl) - — I 9. 4 

Sodium sulphate (NasS04)- j 12.2 

Potassium Hulphate(K2S04) I 2.7 

Maflrncsium bicarbonate (Mk(HC0))s) 1 19.7 

Calcium sulphate (CaaS04) ' 15.2 

Calcium phosphate (C*H4(P04^j) 

Calcium bicarbonate (CadirOa);^ - 62.4 

Ferrous bicarbonate tFe(HCOi)i) -- 1.7 

Silica (SiOj) - i 24.8 

Total grains per Hrallon - 




LIXCOLX LITHIA SPUING, LINCOLN COUNTY. 

This spring is lociited 1\\» miles from the town of Lincolnton, Lin- 
coln County. Th(i lithia spring is located about the center of a tract 
of 225 acres of land. There is a hotel situated very close to the spring 
known as Lithia Jnn, which has accommodations for 60 guests. As 
a result of the popularity of this mineral water and its location in the 
heart of the Piedmont section, a club kno^\^l as the Lincohi Lithia 
Club has recently been organized which has purchased the grounds, 
hotel, sj)ring and bottling works of the old company and has been in- 
corporated. Its object is to provide a country estate and promote and 
cultivate social intercourse, games and physical exercises amongst its 
members. It will havcj all the ecpiipment and be governed in practi- 
cally the same way as the various country clubs scattered throughout the 
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State. Althougli this makes the spring and property come under the 
regulations of a club, the bottling works will be continued and the water 
shipped as formerly. 

The flow of the spring is approximately 1 gallon per minute and 
the temperature is 60° F. A chemical analysis reported by the com- 
pany gave the following results, the constituents being given in a hypo- 
thetical form of combination : 



s^..^r^.^ 


P.rt. 

...Km 

11 

siis 
jfl.se 

2! 67 
trmce 




Sodl™ biurboiute (N.HCOi) 













UWA. HIITEaU. SPBIRO, MECKLKfBUBO COniTTY. 

The Mida Mineral Spring is located in the historic county of Meck- 
lenburg 10 miles northwest of Charlotte. It is one of the springs 
recently discovered, but since that time it has become well known and 
is now being put on the market by the Sample Mineral Water Com- 
pany, of Charlotte. There are no hotel accommodations for guests, 
although more or less of the water is used locally. It is purely a ship- 



Sodium chloride (N.CIl -- 

Sodium auJphmIe (NuSO.) --.- 

Sodium bi»rbon«w (NbBCOi) 

Sodlnra nitrate (NaNOi) 

Fotuslum Sulphkte (KiSOl)- 

Clilnni blurbonaU (Cb(RCOi)<) 

Calelam phosphate CCaHt{POi)>) 

Mvmialani birubonate (Ub(HCOi)i) - 

Lithium bicu-bonate CLiHCOi) 

IronbicrbgnatelFefHCOiW 

Aluminum hydroiide(Al(OH)i) 

UaiutanH* blcarbniatB (MnfllCOiM- 

lUrium bifarbonale (Ba(HCO.W - 

Zinc hiparboiralB (Zo(HCOi)i) 

Silica (SiO.) 

Totld KrainH per sallon 
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ping business. The flow of the spring is about 2 gallons per minute 
and the temperature 60° F. An analysis of this water was made by 
Prof. Robert C. Price and the results, which were reported in a hypo- 
thetical form of combination, are given on page 113. 

MONTGOMERY SULPHUR SPRING, MONTGOMERY COUNTY. 

This spring is situated 3 miles south of Candor. It has a very 
small flow — only 1 gallon in every ten minutes — and the teipperature 
is but little above that of the atmosphere. There is an odor of hydro- 
gen sulphide. The water is strongly^ alkaline and the spring uncared 
for. 

ANALYSIS OF MONTGOMERY SULPHUR SPRING 

MINERAL WATER. 
No. 669. 



Name and Formula. 



Potash (K«0) 

Soda (NatO) 

Lime (CaO) 

Macneaia (MflrO) 

Ferric oxide (FetOa) 

BCanvaneee oxide (MnsOi) - 

Sulphuric oxide TSOs) 

Chlorine (CD - 

Phosphoric oxide (PsOi) — 

SUica (SiOt) 

Total aolida at 110** C. 



Parts 

per 

1.000.000. 



8.6 

82.6 

8.9 

.8 

1.7 

1.9 

18.2 

18.2 

trace 

14.8 

218.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - ; 

Sodium sulphate (NaaSO^) 

Sodium bicarbonate (NaHCOi) - 

Potassium sulphate (K2SO4) --- ' 

Mairnesium bicarbonate (Mgr(HC03)i) 

Calcium phosphate (CaH4(P04)j)— - — . 

Calcium bicarbonate (CaCHCOs)?) 

Ferrous bicarbonate (Fe(HCO»)2) 

ManfiranouR bicarbonate (MnCHCOOs) . 

Silica (SiOs) - 

I 

Total srrains per srallon ' 



Parts 


Grains 


per 


per 


1,000.000. 


Gallon. 


80.0 


.69 


.7 


.62 


7.6 


10.86 


6.7 


.92 


2.9 


.17 




trace 


1.3 


.66 


3.8 


.22 


4.2 


.26 


4.8 


.86 




14.63 





JACKSON SPRINOS, MOORE COUNTY. 

These springs are located at Jackson Springs, a station on the Ash- 
boro and Abordoen Railroad in the southwestern corner of Moore 
County, a short distance from the Montgomery line and 11 miles from 
the famous resort, Pinehurst, X. C. The spring has been known for 
a great many years and its reputation continued to grow until, in 1890, 
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there was sufficient demand for the accommodation of people .visiting 
the springs to warrant the erection of a small hotel for their accommo- 
dation, and it was filled to overflowing the first season. The hotel 
accommodations have been increased constantly since that time until 
now there is a three-story building with 64 sleeping rooms (see Plate 
XII, A), which is equipped with all modem conveniences, such as 
hot and cold water, steam heat and electric lights. Surrounding the 
hotel is a park containing 800 acres of rolling land, a large part of 
which is covered with long-leaf pine, hickory and oak. A lake (PI. 
XII, B) has also been built in the park which offers splendid fishing, 
boating and bathing. It has been stocked with black bass. Although 
the medicinal value of the Barium Spring waters is well known and a 
great deal of the water is shipped for this purpose, the management 
have not attempted to make this simply a health resort, but, on the 
other hand, have combined all those features of a resort that make it 
attractive to tourists and the pleasure-seeker, and there is no doubt but 
that this place does combine health and rest with pleasure. 

The water of these two springs bubbles up from underneath a huge 
rock (diabase)— one at the rate of about 2 gallons per minute and 
the other somewhat less. It is the latter one that is used and the tem- 
perature of its water is 15.3° C. (58.5° F.). The water is bottled 
quite extensively and shipped. An analysis has been made of this 
water by Mr. H. B. Battle, who was formerly director of the N'orth 
Carolina Agricultural Experiment Station. The results of the analysis 
are given below, where the constituents have been reported in their 
hypothetical form of combination: 



ANALYSIS OF JACKSON SPRINGS MINERAL WATER. 
No. 668. 



Name and Formula. 



Potaah (K»0) 

Soda (NaK)) 

Lime (CaO) - 

Magnesia (MfirO) 

Ferric oxide (FetOs) 

Manganese oxide (MnsOi)- 

Sulphuric oxide (SOs) 

Chlorine (CD 

Phosphoric oxide (Ps05)--- 

Silica(SiOt) 

ToUl solids at 110<' C. 



Parts 

per 

1.000,000. 



2.6 

12.8 

16.6 

6.6 

5.1 

2.8 

7.0 

6.8 

trace 

39.2 

142. 
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HYPOTHETICAL FORM OF CO&fBINATION. 



Name and Fonn\ila. 



Sodium chloride (NaCI)-— 

Sodium sulphate (NasSOi) ~ ■ 

Potassium sulphate (KtS04) ..- 

Sodium bicarbonate (NaHCOt) 

Magnesium bicarbonate (Mfir(HCOi)2) 

Calcium bicarbonate (Ca(HCOi)O 

Calcium phosphate (CaHiCPOOs) 

Ferrous bicarbonate (Fe(HCOj)j) 

BCansranous bicarbonate (Mn(HCOs)s) . 
Silica (SiOs) 



Total firraina per gallon 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 


11.2 


.66 


8.6 


.60 


4.8 


.28 


8.7 


.61 


24.1 


1.41 


46.8 


2.67 


trace 


trac« 


11.3 


.66 


6.4 


*87 


89.2 


2.29 



9.84 



EAGLE SPRINGS; MOORE COUNTY. 

These springs are situated 1 mile southwest of Eagle Springs station, 
on the Aberdeen and West End Bailroad. The chief spring is in 
sandy ground near a small stream. The flow is one-half a gallon per 
minute and the temperature (summer of 1897) was 16.6® 0. There 
are no improvements except a small terra-cotta pipe enclosing the 
spring and a small summer house near by. The water is used locally. 

ANALYSIS OF EAGLE SPRINGS MINERAL WATER. 
No. 671. 



Name and Formula. 



Parts 

per 

1.000.000. 



Potash (KjO) - - 1 

Soda(NaK)) 

Lime (CaO) 

Magrnesia (MeO) — - 

Ferric oxide (FesOi) — -- 

Sulphuric oxide (SOs) — -..- 

Chlorine (CI) - 

Phosphoric oxide (PsOft) -.1 

Silica (SiQj) 

ToUl solids at 110" C - i 



2.6 
24.1 
13.7 

4.1 

2.6 
11.6 

6.0 

.7 

30.6 

118.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Parts 

per 

1,000.000. 



Sodium chloride (NaCD- - - 8.2 

Sodium sulphate (NatS04)-- 16.9 I 

Sodium bicarbonate (NaHCOi)- - 3:j.6 

PoUssium sulphate (KaSO^) 4.6 , 

Maflrnesium bicarbonate (Mir(HCOa)j) - 14.9 

Calcium bicarbonate (Ca(HCOj)a)-- — 39.9 

Ferrous bicarbonate (Fe(HC0j)2) - - 5.r> 

SilicaCSiOa) - - 30.5 

Total srrains per flrallon - -. ' 



Grains 

per 
Gallon. 



.48 
.99 

1.96 
.27 
.87 

2.32 
.32 

1.78 



8.99 



I 
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LEMON SPRING, MOOBE COUNTY. 

This spring is situated about 2^ miles from Lemon Springs station 
on the Seaboard Air Line Bailwaj. The spring is well kept and issues 
from a terra-cotta pipe sunk into the ground. It is clear and without 
odor and flows at the rate of one-half gallon per minute. The tempera- 
ture at the time the sample was taken (July, 1896) was 18° C. (64.4® 



No. 652. 



ANALYSIS OF LEMON SPRING MINERAL 

WATER. 



Name and Formula. 



Potash (KjO) 

Soda (NaiO) 

Lime (CaO) • 

Maamesia (BlarO) 

Ferric oxide (Fe«0i) 

Manganese oxide (Mm04)- 

Sulphuric oxide (SOt) 

Chlorine (CI) 

Phosphoric oxide (PsOa) - 

Silica (SiOt) 

Toul solids at 110^' C 



Parts 

per 

1.000.000. 



.7 

15.1 

71.4 

4.9 

.7 

.7 

5.2 

7.4 

trace 

42.9 

188. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI) 

Sodium sulphate (NasSOO ■ 

Sodium bicarbonate (NaHCOt) 

Potassium sulphate (KsSOi) 

Magnesium bicarbonate (MgdiCOth)- 

Calcium phosphate (CaHiCPOOt) 

Calcium bicarbonate (Ca(HC0t)9) 

Ferrous bicarbonate (Fe(HCOj)t) 

Manflranous bicarbonate (Mn(HCOa)s). 
Silica (SiOj) 



Total srrains per firallon 



Parts 
per 

1.000.000. 



12.6 
8.5 
7.5 
1.1 

17.9 

trace 

207.1 

1.6 

1.6 

42.9 



Grains 

per 
Gallon. 



.73 
.49 
.49 
.06 
1.04 

12.08' 
.09 
.09 
2.50 



17.57 



STROWD CHALYBEATE SPRING, ORANGE COUNTY. 

This spring is situated about one-half mile northeast of Chapel Hill, 
^thin a few himdred yards of the Durham road. It has been cleaned 
out but has not been otherwise improved. It is used locally. There 
is a considerable deposit of iron hydroxide and basic carbonate in the 
outflow. The water has a decided iron taste. The flow is about one- 
half gallon per minute and the temperature in the summer is 15.5° C. 
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HYPOTHETICAL FORM OF COMBINATION. 
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TTBON SPRING, ORANGE CO0NTr, 



This spring is 6 miles from Chapel Hill and within a few hundred 
yards of the crossing of the Chapel Hill-Oxford road and the Hillsboro- 
Raleigh road. It is a strong, bold spring and the water has a local 
reputation. There are no improvements. 
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HYPOTHETICAL FORM OP COMBINATION. 



No.e90. 



Name and Formula. 
V 

Sodium chloride (NaCl) 

Sodium sulphate (NaiSOi) 

Poteasium sulphate (KsSOO 

Maffnaaiom hiearbonate (Mff(HrOs)t) -. 

Calcium bicarbonate (Ca(HCOs)t) 

Farrous bicarbonate (Fe(HC03)t) 

Silica (SiO«) - ■ 




GUERRENT SPRING, ROCKINGHAM COUNTY. 

This spring is located about 4 miles northwest of Ruffin. It comes 
up through a sandj soil near a small branch. There are no exposures 
of rock in the vicinity. The water accumulates in a section of terra- 
cotta pipe and this is the only way the spring has been improved. The 
temperature of the water is 13.8® C. when the air temperature is 18® C, 
and the flow is about lYo gallons per minute. The water is very clear 
and has no odor or taste of any kind. It is used quite extensively 
locally and the people around the spring have great faith in its curative 
properties. 



No. 729. 



ANALYSIS OF GUERRENT SPRING MINERAL 

WATER. 



Name and Formula. 



PoUsh (K«0) — 

Soda (NaiO) - 

Lime(CaO) 

Masmesia (MirO) 

Ferric oxide (FeiOs) 

Sulphuric oxide (SO>) 

Chlorine (CI) — 

Silica (SiOi) 

Total solids at llO** C. 




HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI) 

Sodium sulphate (NasSOi) 

Sodium bicarbonate (NaHCOa)--- 

Potassium sulphate (KiSOi) 

Magnesium bicarbonate (MrCHCOs)]) - 

Calcium phosphate (CaH4(P04)s) 

Calcium bicarbonate (CaCHCOOz) 

Ferrous bicarbonate (Fe(HCO»)i) 

Manflranous bicarbonate (MnCHCOs)}) 
Silica (SiOi) - 



Total arrains per srallon 



Parts 

per 

1.000.000. 



6.8 
6.6 
8.1 
1.3 

25.0 
trace 

51.8 
6.4 
1.6 

25.0 



Grains 

per 
Gallon. 



.40 

.38 

.48 

.07 

1.46 

trace 

3.02 

0.37 

0.09 

1.46 



7.73 
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There are no accommodations for guests and there is only one house 
near the spring. Close to the spring two log cabins have been built for 
the accommodation of guests. 



HICK SPRING, RUTHERFORD COUNTY. 

This spring is also known as the "Chalybeate Spring." It is in 
the town of Butherfordton, on the bank of a small creek, and is subject 
to flooding when the creek rises. It has a very slow flow— only about 
one-fourth gallon per minute. The temperature of the water is 16.2° C. 
with an air temperature of 29° C. The water has a local reputation 
and is used locally. The only improvement that has been made is to 
sink a wooden box for the water to rise into. The water has no marked 
taste or odor and is very clear. It deposits a greenish sediment, which 
seems to be largely organic, on the sides of the wooden box. 

ANALYSIS OF HICK OR CHALYBEATE SPRING 

MINERAL WATER. 
No. 667. 



Name and Formula. 



.1 



Parts 
1.000.000. 



Potash (K«0)-.- - 1.2 

SodaCNatO) - - ; 4.8 

Lime(CaO) - - i 4.4 

Masmesia (MkO) - - 2.6 

Ferric oxide (FwOa) 3.1 

ManaraneHe oxide (Mn304) — 1.4 

Sulphuric oxide (SOa) - l.l 

Chlorine (CD - - 6.0 

Phosphoric oxide (PsO;) trace 

Silica (SiOa)--- - 8.2 

ToUl solids at 110" C— , 181.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride ( Na(^l) - -- 

Potassium sulphate (KjOjI 

Manrnesium bicarlwnate (M>r(HC03):> 
Calcium phosphate iCaSO^) 

Calcium bicarbonate (CadlCOa'^) 

Ferrous bicarbonate ( Fe( HCO.t)*) - 
Man^anouH bicarbonate (Mn(HC03)i!^ 
Silica (SiO:) - 



Total KrainK per (gallon 



Parts 


Grains 


per 


per 


1,000.000. 


Gallon. 


1 
.2 


.59 


2.1 : 


.12 


5.6 


2.66 


trace 


trace 


9.5 


4. 06 


8.8 


1.70 


3.2 


.18 


8.2 


1.64 



10.94 



IIENSOX SPKI^'G, RUTHERFORD COUNTY. 

This spring is known locally as the "Sulphur Spring" and is located 
about 10 miles south of Rutherfordton. It is situated on the slope 
of a hill about midway between top and bottom and flows out at the foot 
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of a large poplar. There is only a very faint odor and taste of sulphur, 
but it seems to contain a good deal of organic matter and has a milky 
appearance. The spring has a flow of only 1 gallon in 2 minutes and 
the temperature of the water is 15.6° C. when the air temperature is 
24t° C. The water has some little local use, but there are no provisions 
made for visitors. 



No. 719. 



ANALYSIS OF HENSON SPRING MINERAL 

WATER. 



Name and Formula. 



Potash (KjO) 

Soda(NaK))-- 

Lime (CaO) - 

Maarnesia (MflrO) — - 

Ferric oxide (FeaOj) 

BCanffaneee oxide (Mm04) 

Sulphuric oxide (SOi) 

Chlorine (CI) 

Hydrofren sulphide (HtS) 

Silica (SiOi) - 

Total solids at 110^' C 



Parta 

per 

1.000.000. 



2.9 
8.7 
27.1 
3.2 
2.5 
2.8 
7.6 
2.6 

trace 
87.2 

110.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) — 

Sodium sulphate (NaiSOO 

Sodium bicarbonate (NaHCOs) 

Potassium sulphate (KSSO4) 

MaffneHium chloride (BisrCh) - -. 

Masrnpsium bicarbonate (Mfr(HCOs)i) 

Calcium bicarbonate (Ca(HCO«)s) 

Ferrous bicarbonate (Fe(HCOi)t) 

Man^anous bicarbonate (MnCHCOs)^) 

Hydroiren sulphide (H2S) 

Silica (SiO») - 



Total grains per flrallon 



Parts 

per 

1.000.000. 



4.4 

9.4 

6.1 

5.5 

4.4 

11.7 

78.7 

5.6 

6.7 

trace 

37.2 



Grains 

per 
Gallon. 



0.25 
0.65 
0.36 
0.30 

o.'es 

4.58 
0.32 
0.39 
trace 
2.17 



9.59 



LEWIS SPRING, RUTHERFORD COUNTY. 

This spring is near the house of Mr. Tolliver Lewis, 6 miles east of 
Rutherfordton, in a little gully close to the side of a creek. It is un- 
cared for and had to be cleaned out in order to secure the sample. The 
water is milky in appearance, slightly sweetish to the taste and leaves 
a bitter after taste. The temperature of the water is 15.4° C. when 
that of the air is 26° C. The flow is very small — about 1 gallon in 
ten minutes. The water is little used and there are no accommoda- 
tions for visitors nearer than Rutherfordton. 
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HYPOTHETICAL POKH OP COMBINATION. 
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MEISENHEIHER BPRINO, CABABBV8 COVNTY. 

This spring is 8 miles west of New London, Stanly County. It ia 
)eaide a creek and the water comes up through a sandy soil. There 
s a very distinct odor of hydrogen sulphide. The temperature is 
.7° C. (62.6" F.) and the flow is one-fourth gallon per minute. 



PotMh(KiO) 

Sod«(NMO)- - 

Uma<CaO) 

MMcnsBlji (MirO) 

Ferric OK ideTFeiOt) 

HanmneK oiids { MniO. 
RulphuricoxMelSOi)... 

Chlorine (CI) 

Phosphoric oxide (PtO-.J . 
SHiM(Si03l 
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HYPOTHETICAL FORM OF COMBINATION. 



No. <n2. 



Nunc and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasS04) 

Potassium sulphate (K1SO4) 

Magnesium bicarbonate (Bfff(HCOt)s) 

Calcium phosphate (CaH4(P04)s) • 

Calcium bicarbonate (Ca(HCOs)O 

Ferrous bicarbonate (Fe(HCOs)s) 

Manffanous bicarbonate (Mn(HCOt)t) 
SUica (SiOt) 



Tbtal ffrains per gallon 



ParU 


Grains 


per 


per 


1.000.000. 


Gallon. 


14.8 


0.86 


11.0 


0.64 


.5 


0.06 


18.6 


1.06 


trace 


trace 


121.1 


6.86 


2.0 


0.12 


8.9 


0.62 


21.8 


1.24 




11.86 


1 



ROCKY RIVER SPRINGS, STANLY COUNTY. 

These springs are situated at Rocky River Springs, in the southern 
part of Stanly County. They are five in number and are known as 
Arsenic Spring, Iron Spring, Sulphur Spring, Magnesia Spring and 
Blue Spring. The last one is not used. Samples for analysis were 
collected of only the first two. They are all included in a radius of 
25 yards. They flow from a low bottom land lying between two small 
streams. All the springs have been dug out and a stone curbing built 
around them. A pavilion has been erected over each and there is a 
hotel near by for the accommodation of visitors. 

The water from the Arsenic Spring is used largely at the hotel for 
drinking purposes. There is a whitish-yellow sediment deposited by 
the water which is collected and used for bathing purposes. The tem- 
perature of the water is about 16° C. (60.8° F.) and the flow is about 
three-fourths gallon per minute. 



ANALYSES OF ROCKY RIVER SPRINGS MINERAL WATER. 
Nob. 674, 673. 



Name and Formula. 



Potash (K»0) -— 

Soda (NajQ) 

Lime (CaO)-— 

Mafirnesia (MfrO) -- 

Ferric oxide (FeiOs) — 
Manganese oxide (MnsOi) - 

Sulphuric oxide (SOj) 

Chlorine (CD - -- 

Phosphoric oxide (PiOi)— - 

Silica (SiOj) 

Total solids at 110" C. 



Arsenic 


Iron 


SprinR. 


SprinR. 


Parts 


Parts 


per 


per 


1.000.000. 


1,000,000. 


.9 


.6 


13.1 


13.1 


41.0 


40.6 


6.5 


4.5 


2.9 


2.8 


1.9 


1.7 


16.2 


13.0 


4.8 


9.5 


trace 


trace 


38.9 


' 36.4 


187.0 


200.0 



A 
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HYPOTHETICAL FORM OP COMBINATION. 



Ananlc Sprins. 



Sodium chl 

Sodium nul 



■atb-.naie(Mg(HCO.)i) - 
, haw iCuH.lPO,):)"-"'.'.'! 

bDn«Ie(Cli(HCOj].) 

btmate (re(HCOi)i) 

- *-lnCHCOf)l) _ 



Tout craini per smllon 



LMn.DOO. 



Parta Gmfni 
..000,000. Qallon. 



The Iron Spring has a temperature of 16° C. and a flow of 2 gallons 
per minute. 

The so-called "Sulphur Spring" has no odor of hydrogen sulphide. 



MOORE SPRINGS, STOEEH 

This spring is located at Moore Springs, N. C, a few miles from 
Bural Hall, a station on the Southern Kailway. The spring has been 
improved and developed and the water is being shipped quite exten- 
sively in barrels and in cases containing 12 half-gallon bottles. A 
hotel and several cottages furnish ample accommodations for guests. 
There are two of the springs, designated as spring No. 1 and spring 
No. 2, which are very similar in their chemical composition, as will 
be seen from the analyses below. Analyses of these springs have been 
made by Mr. F. A. Genth, Jr., of Philadelphia, who has reported the 
constituents in a hypothetical form of combination. 

ANALYSES OF MOORE SPRINGS MINERAL WATER. 

Gnlns per Gallon. I 
Name and Formula. , 



Sod^mc 


loride<N 

Si 

m bicarbc 
ulphalv 

'^oiiid"' 
rte (CuO 


■CD - 




(K.SO.). 


















, 




"f,-"^ 


,.„m. 








.id. .(a 




Tot 


•r Ballon at IWC - — 
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PIEDMONT IRON SPRING, STOKES COUNTY. 

This and the following spring are 2^^ miles west of Danbury and 
14 miles north of Walnut Cove on the Cape Fear and Yadkin Valley 
Kailroad. They are both under the same spring house and issue from 
the same rock mass, though on different sides. One is chalybeate 
(iron) and the other is locally known as freestone. The springs are 
improved and the hotel for summer visitors is about 100 yards to the 
northeast. The chalybeate water is surrounded by moss and has a flow 
of about 1 gallon per minute. The temperature was 14.6° C. 

The freestone spring has a flow of one-half gallon per minute and 
the temperature (July, 1896) was 16.8** C. The water is clear and 
without any odor. 



ANALYSES OF PIEDMONT SPRINGS MINERAL WATER. 
No0. 651. 649. 



Name and Formula. 



Piedmont Piedmont 
Iron Freestone 

Sprinff. Sprinff. 



Parts per Parts per 
1.000.000. . 1.000.000. 



Potash (KjO) -— - 3.7 

Soda (NaaO) 2.4 

Lime (CaO) - II. 

Mafimesia (MrO)- - - - 2.6 

Ferric oxide (FesOt) - 6.2 

ManRanese oxide (MmOO j 8.6 

Sulphuric oxide (SOs) - 3.2 

Chlorine (CI) 3.4 

Phosphoric oxide (PiOs) trace 

Silica (SiOi) - — 17.9 

Totol solids at 110" C 82.6 



1.6 
4.5 
5.9 
1.4 
1.1 



.8 
4.4 

trace 
10.8 
51.6 



HYPOTHETICAL FORM OF COMBINATION. 



Piedmont Iron 
SprinfiT. 



Name and Formula. 



ParU 

per 

1,000.000. 



Grains 

per 
Gallon. 



Piedmont Freestone 
Spring. 



Parts 

per 

1.000.000. 



Grains 

per 
Gallon. 



Sodium chloride (NaCl) 

Potassium sulphate (KjSO*) 

Magnesium bicarbonate (Mk(HC03)2) --. 

Calcium phosphate (CaH4(P04)5) 

Calcium bicarbonate (Ca( HC08)2) 

Ferrous bicarbonate (Fe(HC0s)5) -_ - 

Mansranous bicarbonate (Mn(HC03)2) , 

Silica (SiOs) 

Total firrains per gallon 



6.7 

6.4 

9.6 

1.0 

32.3 

11.4 

8.2 

17.9 



.39 
.37 
.55 
.05 

1.88 
.66 
.47 

1.04 



7.7 
2.6 
5.1 
trace 
17.1 
2.3 



10.8 



5.41 



.46 
.15 
.29 
trace 
. 99 
.13 



.63 



2.64 
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WALNUT COVE SULPHUR SPRING^ STOKES COUNTY. 

This spring is 300 yards west of the junction of the Norfolk and 
Western and Cape Fear railroads at Walnut Cove. The spring is 
enclosed and the basin floored over, the water flowing from a pipe 
rising 3 feet 6 inches above the floor and curving so as to empty into 
a trough. The flow is less than 1 gallon per minute. There is no 
house in the immediate neighborhood. The water is used locally, but is 
not shipped. There is a slight odor of hydrogen sulphide. The tem- 
perature (July, 1896) was 15.4° C. 



ANALYSIS OF WALNUT COVE SULPHUR SPRING 

MINERAL WATER. 
No. 658. 



Name and Formula. 



Parts 
1.000.000. 



Potash (KtO) — i 1.7 

Soda (NaaO) - - ■ 81.0 

Lime (CaO) 66.4 

Maflmesia (MsrO) I 9.9 

Ferric oxide (FeiQj) .8 

Sulphuric oxide (SOa) , 8.8 

Chlorine (CI) I 14.2 

Phosphoric oxide (PtO») trace 

Silica (SiOt) , 26.8 

Total solids at 110" C 216.0 



HYPOTHETICAL FORM OF COMBINATION. 



No. 658. 



Name and Formula. 



Parts 

per 

1.000.000. 



Sodium chloride (NaCl) - - | 24.1 

Sodium sulphate (NasSOt) - 14.4 

Sodium bicarbonate (NaHCOs) - i 28.9 

Potassium sulphate (KtS04) 18.0 

Magnesium bicarbonate itAgiHCOih) 36.2 

Sulphurated hydroflren (HsS) ' undt. 

Calcium phosphate (CaH4(P04h) - -- trace 

Calcium bicarbonate (Ca(HC08)j) ; 163.5 

Ferrous bicarbonate (FeCHCOi)^) - 1.9 

Manffanous bicarbonate (Mn(HCOs)i) trace 

Silica (SiQj) i 26.8 

Total (Trains per gallon 



Grains 

per 
Gallon. 



L40 

.26 

1.68 

.17 

2.11 

undt. 

trace 

9.53 

.11 

trace 

1.66 



16.81 



MOUNT AIRY WHITE SULPHUR SPRING, SURRY COUNTY. 

This spring is witliin 50 feet of the Ararat River and is 3 miles 
northeast of Mount Airy. The spring is enclosed with stone and is 
carefully kept. The water is very dear, but deposits a whitish sedi- 
ment and has a comparatively strong odor of hydrogen sulphide. The 
flow is about one-half gallon per minute and the temperature was at 
the time of taking the sample (July, 1896) 13.8° C. 
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ANALYSIS OF WHITE SULPHUR SPRING MINERAL WATER. 
No. 650. 



Name and Formula. 



Potaah (KtO) 

Soda (NaiO) 

Lime (CaO) 

Magnesia (BftsO) 

Ferric oxide (FeiOt) 

Sulphuric oxide (S0>) 

Chlorine (CI) 

Phosphoric oxide (PsOk) — 

Silica (SlO«) 

Total Bolida at 110" C. 



Parts 

per 

1.000.000. 



4.8 

12.4 

21.2 

4.6 

4.8 

6.1 

4.6 

trace 

20.7 

114.0 



No. 660. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Parts 

per 

1.000.000. 



Grains 

per 
Gallon. 



Sodium chloride (NaCl) 

Sodium sulphate (NasSOi) 

Sodium bicarbonate (NaHCOs) 

Potassium sulphate (KsSOi) 

Masneaium bicarbonate (Mfl:(HCO>)t) 

Sulphureted hydroren (HiS) 

Calcium phosphate (CaH4(P04)s) 

Calcium bicarbonate (Ca(HCOa)i) 

Ferrous bicarbonate (Fe(HCO>)s) 

Silica (SiOj) : 



7. 

4.5 
11.0 

8.4 

16.8 

undt. 



61.4 
10.6 
20.7 



Total grains per gallon 



.45 
.26 
.64 
.49 
.96 

undt. 

trace 

S.68 

.61 

1.20 



8.21 



VADE MECUM SPRING, STOKES COUNTY. 

The Vade Mecum Spring is situated at Vade Mecum, near the center 
of Stokes County and 21/^ miles southwest of Moore's Knob. It is 
about 16 miles from Rural Hall, a station at the junction of the Greens- 
boro and Wilkesboro and the Cape Fear and Yadkin Valley railroads, 
two branches of the Southern Railway system, stages making the trip 
two or more times a day between the station and the hotel. 

Eor many years this spring has had a local reputation, but it was 
not until about 1900 that it became generally known outside the county. 
The company have erected two hotels, constructed an artificial lake, 
and have made the place into a popular resort.* 

The spring ia situated just above the main water level of a small 
creek, and until the improvements were made, the spring was covered 
with sand and mud with every flood of the creek. It has been improved 
by high cement walls and a cement floor, which prevents any overflow 
from the creek. In the middle of the floor an 18-iiich terra-cotta pipe 



*Since this manuscript was besrun a fire has destroyed the hotels, but it is very probable they will 
be rebuilt before another season. 



A 
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sinks to the outlet of the spring, this outlet being a fissure in the 
country rock 12 inches long and 2 inches wide. The water stands 18 
inches deep in the pipe up to the overflow pipe. A rough estimate of 
the flow of the spring was 7 gallons per minute. The water has no 
odor and no effervescent gases were observed. The temperature is 
18° C. A bottling establishment of considerable importance is run 
in connection with the hotels and the water is shipped to a great many 
places. 

ANALYSIS OF VADE MECUM MINERAL WATER.* 
No. 029. 



Name and Formula. 



Potash (KiO) — . 

Soda(NatO) • 

Lime(CaO) 

Maflrnesia (MrtO) 

Ferric oxide (FeiOO- 
Sulphuric oxide (SOa) 

Chlorine (CI) 

Silica (SiO«) 



ParU 

per 

1.000.000. 



8.40 

84.60 

666.80 

60.40 

1.70 

996.00 

9.00 

18.20 



*A. S. Wheeler, analyst. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCD— 

Sodium sulphate (NatSOiy 

Potassium sulphate (KsSOO 

Maarnesium bicarbonate (MrCHCOs)]) 

Calcium bicarbonate (Ca(HC03)t) 

Calcium sulphate (CaSOi) 

Silica (SiO«) 



Parta 


Grains 


per 


per 


1.000.000. 


Gallon. 
.85 


11.09 


177.40 


10.29 


i 15.00 


.87 


' 219.80 


12.75 


97.75 


6.67 


1,512.00 


87.72 


13.20 


.76 



FUQUAY SPRING, WAKE COUNTY. 

This spring is located about 13 miles southeast of Apex, Wake 
County, and about 4 miles from Verina. The property is owned by a 
joint-stock company. The spring is in a little hollow on the bank of 
a small branch and there are no houses at the spring, though there 
were some years ago, when the spring had a considerable reputation. 
Quite lately a small framed boarding-house has been built about 200 
yards from the spring, but the accommodations for guests are very 
poor. The spring itself is small and flows up into a wooden box at 
about the rate of one-half gallon per minute. The temperature is 
1G.4° C. The water has no odor or taste when drunk, but leaves a 
bitter after taste in the mouth and generally colors a tin dipper yellow. 
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ANALYSIS OF FUQUAY SPRING MINERAL WATER. 
No. 727. 



Name and Formula. 



Potash (K2O) 

Soda (NaaO) — 

Lime (CaO) 

Matrnesia (MfrO) 

Ferric oxide (FeiO>) 

Manfiraneae oxide (MntOO- 

Sulphuric oxide (S0«) 

Chlorine (CI) — 

Phosphoric oxide (PjOo) — 

Silica (SiO«) 

ToUl solids at 110" C. 




HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI) — 

Sodium sulphate (NatSOO 

Sodium bicarbonate (NaHCOt) 

Potassium sulphate (KsSO«) 

Magnesium bicarbonate (Mfir(HCOs)t)- 

Calcium bicarbonate (Ca(HCOs)s) 

Ferrous bicarbonate (Fe(HCOi)i) 

Maniranous bicarbonate (Mn(HCOi)s) 

Calcium phosphate (CaH4(PO4)0 

Silica (SiOi) 



Total fotiins per Rallon 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 
.38 


6.5 


7.6 


.44 


10.8 


.59 


1.9 


.11 


14.1 


.61 


80.3 


4.68 


9.8 


.57 


5.6 


.33 


.2 


.02 


62.0 


3.03 


■ 


10.76 


. 



MACON SPRING, WARREN COUNTY. 



This spring is located about 1 mile from Warrenton, close to the 
bank of a small stream. The water comes up into a section of terra- 
cotta pipe about 4 feet deep. The water is very clear, has no odor, 
but has a slightly bitter taste. The flow is about 2 gallons per minute. 



ANALYSIS OF MACON SPRING MINERAL WATER. 
No. 716. 



Name and Formula. 



Potash (K=0) 

Soda (NasO) 

Lime (CaO) 

MaMTnenia (MpO) 

Fvrric oxide (FeiOs) 

Sulphuric oxide (SOa) 

Chlorine(Cl) --- -- 

Phosphoric oxide (PsOs)--- 

Silica (SiOs) -■ 

Total solids at 110" C 



Parts 

per 

1.000.000. 



2.0 

8.0 

69 

2.3 

.2 

.5 

4.8 

trace 

32.7 

70.0 



9 
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HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - 

Sodium bicarbonate (NaHCOj) 

Potassium sulphate (KSSO4) 

PotaHsium bicarbonate (KHCOj) 

PotaAsium phosphate fKHsPOO -■ 

Matmenium bicarbonate f M(r(HrOa)5) 

Calcium bicarbonate fra(HrOa)j) -- 

Ferrous bicarbonate (Fe(HC03)s) 

SilicaCSiO;) 

Total flrrains per irailon - • ■- 



P«rta 


Gimina 


per 


per 


, 1.000.000. 


Gallon. 


' 7.8 


.46 


15.4 


.90 


1.2 


.07 


2.7 


.16 


trace 


traea 


8.3 


.48 


19.8 


1.16 


.3 


.02 


32.7 


1.90 




5.14 





The temperature of the water at the time of the visit was 18.6® O. 
and of the air, 28.8° C. The water has a considerable local repu- 
tation. 

DKSCUIPTION OF SrRINGS IN MOUNTAIN REGION. 
DAVIS WHITE SULPHUR SPRING, ALEXANDER COUNTY. 

This spring, formerly known as Alexandria, is 1^/^ miles norih of 
Hiddenite, a station on the Taylorsville branch of the Southern Rail- 
road. The water flows about 1 gallon in 3 minutes. It has a very 
perceptible odor and taste of hydrogen sulphide and bubbles of gas 
can be seen escaping from the water. It is situated at the base of a 
hill near the bank of Davis Creek at an altitude of 1,100 feet. The 
temperature, taken in the summer of 1897, was 17.4** C. (63.3® F.). 
This spring has been known for over a hundred years and has been 
used locally for a great many years. In the spring of 1905, Messrs. 
William J. and Eobcrt L. Davis erected a small hotel for the accom- 
modation of visitors, which was enlarged in 1906 and again 1907, and 
they now have 87 rooms (PI. XIII). The buildings are neatly fur- 
nished and Jiavc all modern improvements, such as electric lights, hot 
and cold baths, sewerage system, etc. The buildings are delightfully 
located on a knoll in a grove of oak trees. The surrounding hills and 
mountains offer attractive walks. There is a resident physician in 
attendance at the hotel. Analyses show the spring to be a sulphur 
water of exceptional purity. 
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ANALYSIS OF DAVIS WHITE SULPHUR SPRING MINERAL 
No. 679. WATER. 



Name and Formula. 



Potash (KjO) 

Soda (NajO)--- - 

Lime(CaO) 

Magnesia (MrO) 

Ferric oxide (FesOi) — 

Sulphuric oxide (SOi) - - 

Chlorine (CI) -- 

Phosphoric oxide (PiOi) 

Silica (SiO«) 

Sulphureted hydroRen (H2S) 
Totol solids at 110" C- 



Parts 
per 

1.000.000. 



65.0 

4.3 

3.3 

2.3 

1.3 

5.0 

3.8 

trace 

20.0 

undet. 

158.0 



No. 677. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - 

Sodium sulphate ( NasSOO 

Sodium bicarbonate (NaHCOi) 

Potassium sulphate (KsSOO 

Maflrnesium bicarbonate (M8:(HC0s)s) 

Calcium phosphate (CaH4(P04)t) 

Calcium bicarbonate (Ca(HCOi)i) 

Ferrous bicarbonate (Fe(HCOi)s) 

Silica (SiOi) - 



Total e^rains per gallon 



Parts 
per 

1.000.000. 



6.3 
2.6 

160.4 
7.9 
8.4 

trace 
9.5 
2.9 

20.0 



Grains 

per 
Gallon. 



.37 
.15 

9.35 
.46 
.49 
trace 
.55 
.17 

1.17 



12.71 



ALL HEALING SPRINGS, ALEXANDER COUNTY. 

This spring is 6 miles from Taylorsville. It is in a bottom near a 
small branch and cased in a wood box. There is a small hotel near 
for the accommodation of visitors. The water has no odor or taste. 
It is used internally and for bathing. The flow is about 2 gallons per 
minute and the temperature (taken in the summer of 1897) was 
14.8^ C. (58.6° F.). 

ANALYSIS OF ALL HEALING SPRINGS MINERAL WATERS. 
No. 679. 



Name and Formula. 



Potash (KsO) - 

Soda (NaaO) 

Lime(CaO) - - 

Magnesia (MrO) 

Ferric oxide (F«0>) -- 

Sulphuric oxide (SOi) 

Chlorine (CI) 

Phosphoric oxide (PjO»)-— 

Silica (SiOi) 

Total solids at 110" C. 



Parts 
per 

1.000.000. 



2.6 
8.9 
22.9 
3.0 
1.0 
7.0 
4.0 

trace 
25.2 

128.0 



i 
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No. 679. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasSOO 

Sodium bicarbonate (NaHCOi) 

Potassium sulphate (KsSOi) 

Magrnesium bicarbonate (Mflr(HCOi)s) 

Calcium phosphate (CaHiCPOOs) 

Calcium bicarbonate (Ca(HCO«)«) 

Ferrous bicarbonate (Fe(HCOi)i) 

Silica (SiOO 



ParU 

per 

1.000.000. 



6.5 
8.5 
4.6 
4.8 

10.9 
trace 

66.2 
2.2 

25.2 



Total firrain per gallon 



Grains 

per 
Gallon. 



.S8 
.50 
.27 
.28 
.64 
trace 

3.86 
.18 

1.46 



7.52 



WATTS CHALYBEATE SPRING, ALEXANDER COUNTY. 

This spring is 10 miles west of Taylorsville. The water issues from 
near the bottom of a hill and is caught in a heavy wooden box. It 
flows at the rate of about 1 gallon per minute, and makes a deposit 
of iron oxide. The temperature of the water in the summer of 1897 
was 14.4^ C. (58° F.). 

ANALYSIS OF WATTS CHALYBEATE SPRING MINERAL 

WATER. 

No. 680. 



Name and Formula. 



Potash (KtO) 

Soda (NajO) ■ 

Lime (CaO) 

Magnesia (Mj<0) 

Ferric oxide (FeaOi) 

Mansranese oxide (MnsOO 

Sulphuric oxide (SOi) 

Chlorine (CI) 

Phosphoric oxide (P«O0-- 

SilicaCSiOs) 

Total solids at 110" C 



Parts 

per 

1.000.000. 



2.5 

7.6 

9.8 

3.3 

4.0 

.5 

8.4 

3.6 

trace 

26.8 

88.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - 

Scxiium sulphate (NasSOi) 

Potasfiium sulphate (K2SO4) 

Masmesium bicarbonate (M(r(HCO«)a) 

Calcium bicarbonate (('a(HC0j)2) 

Ferrous bicarbonate (Fc(HC0j)5) 

ManRanouR bicarl>onate (Mn(HC08)2) 
Silica (SiOj) -- — 

Total grains per {rallon - - 



Parts 


Grains 


per 


per 


1.000.000. 


Gallon. 


5.9 


.84 


11.2 


.65 


4.6 


.27 


12.0 


.70 


28.3 


1.65 


3.8 


.55 


1.1 


.06 


1 26.8 


1.56 



5.78 
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LOWDEBMILE SFSIKOj AI.KXARDER < 

This spring is located 3 miles west of Taylorsville and near the 
bank of Lower Little Biver. Some years ago this spring had quite a 
reputation and was largely used by visitors. There are a number of 
cabins near the spring and these- were always occupied in the summer. 
The spring is now uncared for, and had to be cleaned out before a sample 
could be taken, 

ANALYSIS or LOW DER MILK SPRING UlNERAL WATER. 



tuh(KiO)-.. 
I> tN..O)— . 
MiCsO)-. 



MunMiia (UiO) 

Farrlc oxide (FctOi).- 

' - - - 'd, (s6i) - 



Phnphorje uld*(PtO<)- 
Sillu (SiOi) 

Total MlldB at 110" C 



HYPOTHETICAL FOBU OP COMBINATION. 



Nunc and Formula. 


Part. 
I.OOO.OOO. 


Gnln* 

Gallon. 

e'os 

.02 

I'.n 


Sodium chloride {NaCi) _ 


ST.B 

IJS'.B 

trace 




















1.85 






13.« 







The water was milky and had a very decided odor and taste of 
hydrogen sulphide. The temperature of the water was 15.2° C. with 
an air temperature of 33.2° C. The flow was about 1 gallon in 4 
minutes. The spring had no wooden or stone casing around it. 

ASHEVILLE CHALYBEATE SPRING, BUNCOMBB COTTNTY. 

This is also known as Armstrong's Spring and is about 2 miles east 
of Asheville. The water has been sold in Aaheville. 
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ANALYSIS OF ASHEVILLE CHALYBEATE SPRING 

MINERAL WATER. 
No. 626. 



Name and Formula. 



Parts 

per 

1.000.000. 



Potash (KjO) 

Soda(NaK)) 

Lime (CaO) 

Masrnesia (MsO) 

Ferric oxide (FetOi) 

Sulphuric oxide (SOt) 

Chlorine (CI) -- 

Silica (SiOs) 

Total solids at 110*^ C. 



3.7 
9.2 
7.5 
7.2 
3.5 
8.0 
8.0 
38.8 
145.6 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI)-- 

Sodium sulphate (ti&tSOi) 

Potassium Fulphatc (KtSO«) 

Magnesium bicarbonate (Mr(HCOs)s). 

Calcium Fulphate (CaS04) 

Calcium bicarbonate (Ca(HCOa)«) 

Ferrous bicarbonate (Fe(HCOj)i) 

Silica (SiOs) - 



Total irrains per gallon 



Parts 
I per 
I 1.000.000. 



Grains 

per 
Gallon. 



13.5 


.79 


3.0 


.17 


6.9 


.40 


26.3 


1.54 


6.3 


.81 


73.2 


4.27 


73.2 


.45 


38.8 


2.26 



10.19 



GLEN MONT SPRING, BUNCOMBE COUNTY. 

This spring, known at one time as Coggin's, is situated 7 miles north- 
east of Asheville and about 41/^ miles from the Western North Caro- 
lina Railroad. The flow is about one-half gallon per minute and the 
temperature in July, 1895, was 14.4** C. (58** F.). There are no 
improvements, and the spring water is only used to a limited extent 
locally. 

ANALYSIS OF GLEN MONT SPRING MINERAL 

WATER. 

No. 627. 



Name and Formula. 



Potash (KsO)- - 

Soda (NasO) 

Lime (CaO) -- 

Maprnesia (MrO) 

Ferric oxide (Fe?0») 

Sulphuric oxide (SOa) 

Chlorine (CD 

Silica (SiOi) 

Total solids at 110" C. 



Parts 

I>er 

1.000.000. 



7.9 
4.6 

18.1 
6.7 
:).5 
6.8 
8.6 

34.2 
130.0 
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HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) — --■ 

Potassium sulphate (K1SO4) 

Maarnesium bicarbonate (Me(HC0s)2) 

Calcium chloride (CaCIt) 

Calcium bicarbonate (Ca(HC03)s) 

Ferrous bicarbonate (Fe(HCOi)i) 

Silica (SiOi) — - 

Total (Trains per flrallon 



Parts 


Grains 


per 


per 


1,000.000. 


Gallon. 


7.6 


.44 


4.7 


.86 


24.4 


1.42 


5.8 


.31 


46.0 


2.68 


7.7 


.46 


34.2 


1.99 




8.16 







SUTTON SPRING, BUNCOMBE COUNTY. 

This spring is 2 miles east of Asheville, at the foot of Beaumont 
Mountain, and has a flow of about 1% gallons per minute. The tem- 
perature of the water was 14.8° C. (July, 1895). 

ANALYSIS OF SUTTON SPRING MINERAL WATER. 
No. 629. 



Name and Formula. 



Potash (KiO) 

SodaCNasO)-- 

Lime(CaO) 

Maflrnesia (MrtO) 

Ferric oxide ( FetOs) 

Sulphuric oxide (SOs) 

Chlorine (CI) 

Silica (SiOs) 

Total solids at 110" C 



Parts 

per 

1.000.000. 



3.3 
8.2 

17.6 
6.8 
6.2 
7.1 
8.0 

37.3 
123.6 



No. 629. 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NsjSO*) 

Potassium sulphate (K2S04) .. 

Mafimesium bicarbonate (Mr(HC03)]) 

Calcium bicarbonate (Ca(HCO«)j) 

Ferrous bicarbonate (Fe(HC0s)2) 

Silica(Si05) --- 



Total irrains per irallon 



ParU 

per 

1.000.000. 



12.9 
7.6 
6.1 
21.1 
60.6 
11.3 
37.3 



Grains 

per 
Gallon. 



.75 

.44 

.35 

123 

2.95 

.66 

2.17 



8.66 



ASHEVILLE WHITE SULPHUR SPRING, BUNCOMBE COUNTY. 

This spring, also known as Carrier's, is situated 5 miles west of 
Asheville and is connected with the city by a trolley line. A large 
hotel was erected near by, but was lost by fire. This is now (1908) 
being rebuilt, and it is expected that this place will again become a 
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very popular resort. The spring is neatly enclosed and covered. It 
has a good flow and the temperature ranges from 15 to 16® 0, (about 
60° F.). There is a strong odor of hydrogen sulphide and bubbles 
of escaping gas can readily be detected. 

ANALYSIS OF ASHEVILLE WHITE SULPHUR SPRING 

MINERAL WATER. 
No. 680. 



Name and Formula. 



Parts 

per 

1.000.000. 



Potash (KK)) 

Soda (NatO) 

Lime(CaO) — 

Maarnesia (MflrO) 

Ferric oxide (FetOi) 

Sulphuric oxide (SOs) 

Chlorine (CI) 

Phosphoric oxide (PxO»)-- 
Hydroiren sulphide (HsS) 
Silica (SiO«)-— - 



1.6 

10.5 

27.2 

7.8 

1.4 

2.4 

11.0 

trace 

undet. 

32.3 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCD- 

Sodium sulphate (NaiSOO 

Potassium sulphate (KtSOO 

Magnesium bicarbonate (Mflr(HCOi)s) 

Calcium phosphate (CaHiCPO*)?) 

Calcium bicarbonate (Ca(HCO»)a) — . 

Ferrous bicarbonate (Fe(HCO»)j) 

Hydrosren sulphide (HaS) 

Silica (SiOO - - 



Total irrains per arallon 



Parte 

per 

1.000.000. 



20.5 

2.0 

2.9 

}».6 

trace 

78.7 

8.1 

undet. 

32.8 



Graina 

per 
Gallon. 



1.20 
.12 
.17 

2.08 



4.69 
.18 



1.88 
10.22 



BLACKWELL SULPHUR SPRING, BUNCOMBE COUNTY. 

This spring is located in Buncombe County about 4 miles west of 
Alexander, a station on the Southern EailroAd. It is close to the banks 
of a bold stream, but is sufficiently high above the stream not to be 
flooded bv its overflow. There are ample accommodations for guests, 
and the spring has been carefully enclosed and protected. The water 
is very clear and leaves but very little deposit. It has a distinct odor of 
hydrogen sulphide. The flow of the spring is about three-fourths 
of a gallon per minute and the temperature 14.6° C. 
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ANALYSIS OF BLACKWELL SULPHUR SPRING 



No. 634. 



MINERAL WATER. 



Name and Formula. 



Potash (K»0) 

Soda (NaiO) 

Lime(CaO) — 

Maflrnesium (MrO) 

Ferric oxide (FesOi) 

Sulphuric oxide (SOs) 

Chlorine (CD — 

Phosphoric oxide (PjO«)-— 
Hydrofren sulphide (HiS) - 

Silica (SiOi) 

Total solids at 110^ C. 




HYPOTHETICAL FORM OF COMBINATION. 



Sodium chloride (Na»Cl) — . 

Sodium bicarbonate (NaHCOs) 

Potassium sulphate (KsSOO - 

Magnesium bicarbonate (Mflr(HCOs)s)- 

Calcium phosphate (CaH4(P04)s) - 

Calcium bicarbonate (Ca(HCOs)s) 

Ferrous bicarbonate (Fe(HCOs)i) 

HydrofFen sulphide (HsS) 

Silica (SiOi) - 



Total ^Trains per irallon 



Parts 

per 

1.000.000. 



22.5 
5.8 
7.0 

38.6 



b6*6 

30.0 

undet. 

30.9 



Grains 

per 
Gallon. 



LSI 
.34 
.41 

1.96 
trace 

5.06 
.17 



1.80 



11.06 



CONNELLY SPRING, BURKE COUNTY. 

This well-known spring is on the line of the Southern Bailroad and 
is the property of the Connelly Springs Company. It is well improved 
and there are large buildings for the entertainment of guests. The 
spring is enclosed in a marble basin. The water is clear and flows at 
the rate of about one-half gallon per minute. There is no odor, but 
a metallic taste. The outflowing water gives an abundant deposit of 
ferric hydroxide. The temperature was 16.8° C. (July, 1895). Com- 
mercial shipments of the water have occasionally been made. 



ANALYSIS OF CONNELLY SPRING MINERAL 
No. 628. WATER, 



Name and Formula. 



Pota.sh (K2O) — 

Soda(Na20) — - 

Lime (CaO) 

Magrnesia (MprO) 

Ferric oxide (FesOs) 

Sulphuric oxide (SOs) 

Chlorine (CI) - — - 

Silica (Si02) 

ToUl solids at 110*' C. 



Parts 

per 

1.000.000. 



1.1 
1.2 
9.0 
1.0 
7.2 
.5 
2.0 
4.8 
42.5 



i 
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HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) — 

Potassium chloride (KCI) - 

Potassium sulphate (KzSOi) 

Mairnesium bicarbonate (MrCHCOs))) 

Calcium bicarbonate (Ca(HCO»)s) 

Ferrous bicarbonate (Fe(HC03)s) 

Silica (SiOO - - 

Total grains per srallon 



Parts i Grains 
per per 

1.000.000. < Gallon. 



I 2.7 


.16 


1.1 


.06 


1.1 


.06 


; 2.6 


.21 


1 2B.0 


1.62 


16.0 


.93 


i 4.8 


.28 




3.22 


I 





PIEDMONT SPRINGS, BURKE COUNTY. 

These springs are about 161/^ miles north of Morgan ton, on the bank 
of Upper Creek. There are two springs, a sulphur spring and an iron 
spring. The latter is very little used and has been allowed to fill 
up, so no sample of this was taken. The sulphur spring has a flow 
of about one-quarter gallon per minute. The temperature of the water 
was 16.4^ C. The odor of hydrogen sulphide is very faint, but the 
taste is very pronounced. The spring, which is built up with rock, 
is not very well cared for and is allowed to fill in with leaves. There 
was a small hotel that was formerly used to accommodate guests, but 
this has been given up. 



ANALYSIS OF PIEDMONT SULPHUR SPRING MINERAL 
No. 722. WATER. 



Name and Formula. 



Parts 
per 

1.000.000. 



Potash (KisO) 9.7 

Soda (NaiO)---- -- 121.4 

Limo (CaO) -- - 1.7 

Mafirnesia (MrtO) - - ■ 1.1 

Forric oxide (FVjOs)- — - 2-3 

Sulphuric oxide (SO3) j 2.1 

Chlorine (CI) -- -- 78-0 

Phosphoric oxide (PrOs.) -. — . .1 

Sulphureted hydrogen (H2S) --- undet. 

Silica (SiOj) 17.7 

Total solids at 110" C. -- - -: 316.0 
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HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI) — 

Sodium bicarbonate (NaHCOa) 

PotasMium sulphate (K1SO4) 

Potassium bicarbonate (KHCOs) 

Calcium phosphate (CaH4(P04)s) 

Calcium bicarbonate (Ca(HC0»)8) — - 
Maarnesium bicarbonate (Mir(HCOi)2)- 

Ferrous bicarbonate (Fe(HCOi)a) 

Sulphureted hydrogen (H2S) 

Silica (SiOt) - - 



Total srrains per srallon 



I 

Parts 
i per 
I 1.000.000. 

I 

I 126.4 

1436 

4.6 

15.2 

.3 

4.9 

4.9 

5.1 

undet. 

17.7 



Grains 

per 
Gallon. 



7.87 

8.37 

.27 

.89 

.02 

.29 

.23 

.30 

undet. 

1.03 



18.77 



GLEN ALPINE SPRING, BURKE COUNTY. 

Tkis spring is situated 14 miles southwest of Morganton. It is 
protected by a stone basin. It is used for table water by the Glen 
Alpine Springs School. A large flocculent precipitate is formed by 
the water inflowing from one basin to another and escaping by exit 
trough. The flow is slight, about 1 gallon in 5 minutes. The tempera- 
ture (late summer of 1897) was 15.4^ C. (56.6° F.). 



ANALYSIS OF GLEN ALPINE SPRING MINERAL WATER. 
No. 676. 



Name and Formula. 



I Parts 
I per 
; 1.000.000. 



Potash (KtO) -- 

Soda (NasO)— - 

Lime (CaO) 

Mafirneflia (MjrO) 

Ferric oxide (FeaOa) 

Mangranese oxide (Mns04) 

Sulphuric oxide (SOa) 

Chlorine (CI) - - 

Phosphoric oxide (PjOs) -. 

Silica (SiOa^ 

Total solids at 110" C 



3.8 

10.4 

27.0 

B.2 

3.6 

.4 

10.6 

3.6 

trace 

26.6 

120.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) - - 

Sodium sulphate (Na«S04) 

Potassium sulphate (KjSOi) 

Magrnesium bicarbonate (Mfr(HC03)2) 

Calcium phosphate (CaH4(P0«)a) 

Calcium bicarbonate (Ca(HCO»)j) 

Ferrous bicarbonate (FeCHCOs)?) 

ManiTanous bicarbonate (Mn(HC0a)2). 
Silica (SiOa) 



Parts 

per 

1.000.000. 



5.9 

14.5 

7.0 

18.9 

trace 

78.0 

7.7 

.9 

26.6 



Total flrrains per gallon 



Grains 

per 
Gallon. 



.34 
.85 
.41 

1.10 

.45 

trace 

.45 

.05 

1.55 



5.20 
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LIMESTONE SPRING, CHEROKEE COUNTY. 

This spring is 4 miles northeast of Murphy and about 100 feet east 
of the Valley River road connecting Murphy with Andrews. It is 
several hundred feet southwest of and well above Marble Creek, The 
water issues out of a mass of marble and flows at the rate of 3 gallons 
per minute. The temperature of the spring was 14® C. 

ANALYSIS OF LIMESTONE SPRING MINERAL WATER. 
No. 639. 



Name and Formula. 



Potaah (KtO) 

Soda (NasO) 

Lime (CaO) -— 

Mairnesia (MrtO) — 

Ferric oxide (FeiOa) 

Sulphuric oxide (SOs) 

Chlorine (01) 

Silica (SiO«)-— 

Total solids at 110" C 




HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Potassium sulphate (K2S04) — 

Magnesium bicarbonate (MgiHCOsh) 

Calcium chloride (CaCIs) - -- — 

Calcium bicarbonate (CaCHCOOO 

Ferrous bicarbonate (FeCHCOa)*) 

Silica (SiOa) -- 



Total Krraina per Rallon 



Parts 

per 

1.000.000. 



1' 



2.7 

8.8 
24.6 

7.0 
122.6 

6.7 
18.0 



Grains 

per 
Gallon. 



.16 
.19 

1.43 
.41 

7.15 
.39 
.75 



10.48 



PATTERSON SPRING, CHEROKEE COUNTY. 

This spring is 3 miles southeast of Murphy. The water issues from 
a sedimentary rock and flows at the rate of 1 gallon per minute, forming 
a deposit of iron hydroxide. The temperature of the water was 16® C 

ANALYSIS OF PATTERSON SPRING MINERAL WATER. 
No. 642. 



Name and F'ormula. 



Potash (K2O)- - - 

ScKla ^NasO) -- -- 

Limo (CaO) 

Magnesia (MkO) - .. 

F»»rric oxide (FecOx) - — 
Sulphuric oxide (SO3) - - 

Chlorine (CI) - 

Phosphoric oxide (PjQi) -- 

Silica (SiQj) 

Total solids at 110" C. 



1 

1 Parts 


per 


1.000.000. 


4.4 


' 18 3 


26.3 


6.4 


1 8.1 


10.9 


6.0 


i trace 


■ 24.9 


144.0 



MIKING INDU8TBY. 
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HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCI) - - 

Sodium sulphate (Na2S04) ■ 

Sodium bicarbonate (NaHCOs)--- 

PotasHium sulphate (KtS04) 

Majrnesium bicarbonate (Mfir(HCOs)i). 

Calcium phosphate (CaH4(P04)s) 

Calcium bicarbonate (Ca(HCOi)i) 

Ferrous bicarbonate (Fe(HCOi)j) 

Silica (SiOi)-— — . 



Total flrrains per srallon 



Parts 


Grains 


per 


per 


1,000.000. 


Gallon. 


10.2 


.59 


13.5 


.79 


12.3 


.72 


7.7 


.45 


24/2 


1.41 


trace 


trace 


76.3 


4.45 


17.8 


1 04 


24.9 


1.45 



10.90 



TORPLEY YOUNG SPRING, CHEROKEE COUNTY. 

This spring is situated about 1 mile east of Valleytown. It had a 
flow of 2 gallons per minute and a temperature of 14° C. 

ANALYSIS OF TORPLEY YOUNG SPRING MINERAL 

WATER. 
No. 643. 



Name and Formula. 



Parts 
per 
i 1,000.000. 



I 



Potash (KiO) 

Soda (NasO) 

Lime (CaO) 

Masrnesia (MiK)) 

Ferric oxide (FetO») 

Sulphuric oxide (SOi) 

Chlorine (CI) 

Silica (SiOi) - 

ToUl solids at 110^ C. 



6.2 
7.0 

27.5 
5.6 
7.3 

10.3 
7.5 

19.6 
125.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) • 

Sodium sulphate (NajS04) 

Potassium sulphate (KtS04) -— 

Magrnesium bicarbonate (M8r(HC0s)s) 

Calcium Kulphate (CaS04y — ■ 

Calcium bicarbonate (CaCHCOs)^) 

Ferrous bicarbonate (FeCHCOa)?) 

Silica (SiOa) 



Total g^rainH per Ration 



Parts 

per 

1.000,000. 



12 
1 
11 
20 
8 
69 
16 
16 



.9 
.2 
.1 
.4 

.3 

8 
1 
6 



Grains 

per 
Gallon. 



.75 
.07 
.65 

1.19 
.48 

4.07 
.94 

1.14 



9.29 



HAYWOOD WHITE SULPHUR SPRING, HAYWOOD COUNTY. 

This spring is located about 1 mile west from Waynesville. This 
property is another of those containing mineral springs of considerable 
note that have been built up more for resort purposes than for health, 
the mineral spring water, however, being one of the attractions of the 
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place. The hotel and annex contain about 90 rooms and is equipped 
with all modem conveniences, as hot and cold water, electric lights, etc. 
The grounds around the hotel comprise 50 acres and are picturesque 
and attractive, the wooded mountains rising to the rear of the hotel, 
and the Richland River flowing at the foot of the lawn in front of the 
hotel. The spring is enclosed in a stone basin and covered by an 
attractive pavilion. The flow of water is apparently several gallons 
per minute, but it could not be measured accurately. The temperature 
in July was 14° C. The spring has a distinct odor and taste of hydro- 
gen sulphide. 

ANALYSIS OF HAYWOOD WHITE SULPHUR SPRING 

MINERAL WATER. 
No. 646. 



Name and Formula. 



Potash (KaO) 

Soda(NMO) 

Lime (CaO) 

Mafirnesia (MirO) .- - 

Ferric oxide (FeaOa) 

Sulphuric oxide (SOs) 

Chlorine (CI) 

Phosphoric oxide (PsO»)--- 
Hydroflren sulphide (HsS) - 

Silica (SiO«) 

ToUl solids at UO^ C. 



Parts 
per 
I 1.000.000. 



2.1 

9.7 

17.6 

2.6 

.5 

.7 

5.6 

trace 

undet. 

23.5 

100.0 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasSOO 

Potassium sulphate (KjSOO - -- 

Mafrnesium bicarbonate (Mr(HC03)0 

Calcium phosphate (CaH^CPOOO 

Calcium bicarbonate (Ca(HC03)5) 

Lithium bicarbonate (Li(HCOa)s) 

Ferrous bicarbonate (Fe(HC0a)2) 

Hydn)Ren sulphide (HsS) 

Silica (SiOa) 



Total grains per grallon 



Parts 
per 
I 1.000.000. 



9.5 
9.8 
3.6 
9.5 

trace 
4.93 

trace 
1.1 
undet. 

23.5 



Grains 
per 

Gallon. 



.55 

.57 

.21 

.55 

trace 

2.87 

trace 

.06 

undet. 

1.37 



6.18 



HAYWOOD CHALYBEATE SPRING, HAYWOOD COUNTY. 

This spring, which is a strongly chalybeate one, is situated to the 
rear of the White Sulphur Spring Hotel and about 1 mile distant from 
the sulphur spring. The flow is from 1 to 2 gallons per minute and 
the temperature in the summer was very little below that of the air. 
There was a considerable deposit of iron hydroxide in the outflow. 
The spring was roughly walled in and kept clean, and is only used occa- 
sionally. 
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ANALYSIS OF HAYWOOD CHALYBEATE SPRING 

MINERAL WATER. 
No. 645. 



Name and Formula. 



Parts 
per 

1.000.000. 



Potash (KK)) - 3.0 

Soda(NasO) - - 5.8 

Lime(CaO) -— - 18.0 

Biaimesia (MrO) --- 6.1 

Ferric oxide (FeiOa) -- 330.6 

Sulphuric oxide (SOs) 2.0 

Chlorine (CI) --- 7.6 

Phosphoric oxide (P»0») -- - - trace 

Silica (SiO«) - 34.8 



HYPOTHETICAL FORM OF COMBINATION. 



Name and Formula. 



Parts 
I per 
1.000,000. 



Grains 

per 
Gallon. 



Sodium chloride (NaCl) -- -— 10.8 .63 

Potassium sulphate (KxSOi) 5.3 .30 

Masrnesium bicarbonate (Mflr(HCOs)s) i 22.3 1-30 

Calcium chloride (CaCli) - - [ 1-4 .08 

Calcium phosphate (CaH4(P04)s) ■ trace trace 

Calcium bicarbonate (Ca(HCOi)j) 60.5 2.94 

Ferrous bicarbonate (Fe(HC0»)a) I 727.3 42.40 

Silica (SiOt) - 134.8 7.86 

Total arrains per srallon - - I 66.61 



EPP8 SPRING, SWAIN COUNTY. 

This spring is located at the foot of East Canebrake Knob, about 5 
miles west of Bryson City and 150 yards up Canebrake Branch from 
Epps Spring, a station on the Murphy branch of the Southern Railway. 
There is a small hotel, containing 12 rooms, that has been built for 
the accommodation of guests, which is within 50 yards of this spring, 
and has running water. There are 500 acres of ground belonging 
to the spring property, which is largely covered with timber, as oak, 
poplar, chestnut and some pine. Although there have been but little 
improvements made on this property, it offers a favorable location for 
building up a mineral spring resort, as the spring has exceptional 
medicinal properties, as is seen from the analysis given below. Cane- 
brake Branch offers suificient power to develop electricity for lighting 
the hotel. 

The water from Epps Spring gushes out from the rock on the west 
side of a steep liill and is within about 30 feet of Canebrake Branch, 
but well above it. The flow of the spring is 1 gallon in 3 minutes. 
The temperature of the water was 60^ F. in the summer of 1908. 

About 60 yards from the Epps Spring and on the opposite side of 
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Canebrake Branch there is another spring, known as the Dairy Spring, 
which has also been analyzed, and, on account of the great contrast be- 
tween the two, this analysis is also given. 

The analysis of the Epps Spring showed an unusually large amount 
of solid matter, about one-fourth of this being magnesium sulphate, 
epsom salts, which gives the spring very high medicinal properties. 
On the other hand, the Dairy Spring showed a small content of min- 
eral matter, btit is a very pure water. The analyses of these waters 
were made by Mr. A. S. Wheeler, of the University of North Caro- 
lina, who reported the results in a hypothetical form of combination, 
as follows: 

ANALYSES OF EPPS SPRING AND DAIRY SPRING MINERAL WATERS. 



Name and Formula. 



Sodium chloride (NaCl) 

Sodium sulphate (NasSOO - 

Potassium sulphate (KtSOi) 

Majrnesium sulphate (MirSOO — 

Calcium sulphate (CaSOO 

Magnesium bicarbonate (MkCHCOs)}) 

Calcium bicarbonate (Ca(HCOi)s) 

Iron oxide (FesOs) ' 

Alumina (A ItOs) I "~ 

Free carbon dioxide ffas (COs) .- 

Silica (SiOt) -— 

ToUl solids at 110^ C. - 





Parts per 1.000.000. 




Eppa 
Spring. 


Dairy 
Sprinr. 




10.9 
S8.1 
13.8 
308.1 
884.0 
23.9 
61.6 

20.0 

noted 

12.0 

1367.4 


6.69 
3.79 
2.78 










16.24 

4.02 

10.36 

1.97 

none 

16.7 
61.44 















HYPOTHETICAL FORM OF COMBINATION. 



Name and F'ormula. 



Sodium chloride (NaCl) 

Sodium sulphate (Na2SO0 

Potassium sulphate (K2SO4) 

Magnesium sulphate (MjsrSO^)--- - 

Magnesium bicarl)onate (Mj?(HC03)2) 

Calcium sulphate (CaSOi) . -. 

Calcium bicarbonate (CaCHCOa)!) 

Ferric and aluminum oxide (F^wOa, AI2O3) 
Silica (SiOs) .- . 

Total grains per gallon 



Epps Spring:. 



Parts 

i per 
; 1.000.000. 



10.9 
38.1 
13.8 

303.1 
23.9 

K84.0 
61.6 
20.0 
12.0 



Grains 

per 
Gallon. 



.63 

2.21 

.80 

17.67 

1..S8 

51.28 

3.57 I 

1.16 

.69 



79.29 



Dairy Spring. 


Parta 

per 

1.000.000. 


Grains 

per 
Gallon. 


6.69 
8.79 
2.78 


.88 
.21 
.16 


4.02 
16.24 
10. 35 

1.97 


.23 
.94 

.60 
.11 




.68 







PRODUCTION. 



During the year 1907 there were 13 springs that reported a produc- 
tion of mineral water that was put on the market. The production 
amounted to 193,499 gallons valued at $40,302, as compared with 
168,680 gallons valued at $31,413, the production of 1906. The aver- 
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age price per gallon received for the 1907 production was 21 cents, 
the price varying from 10 to 30 cents per gallon. Of this production 
a porti9n was shipped simply for table water and its value amounted 
to $3,040; the balance of the production, valued at $37,262, was shipped 
on account of the medicinal properties of the water. 

In the following table is given a list of the springs that reported 
sales of mineral water during 1907, together with a statement regard- 
ing the nimiber of guests that can be accommodated at the springs : 



Spring and Address. 



All Healing Spring, TaylorsvIUe 

Barium Rock Spring, Barium Springs 

Buckhom Lithia Spring. Bullock 

Connelly Spring, Connelly - 

Haywood White Sulphur Spring, Waynesville _ 

Jackson Spring, Jackson 

Mida Spring, near Charlotte 

Morris Spring, Morris Springs 

Mount Vernon Springs, Mount Vernon 

Panacea Springs, near Littleton 

Seven Springs, near Goldsboro 

Thompson Bromine-Arsenic Spring, Cnimpler. . 
Vade Mecum Spring, Vade Mecum 



County. 


Number 
of Guests 

Accom- 
modated. 


Alexander 

Iredell 


50 


(Granville 




Burke 

Haywood 

Moore. 

Mecklenburg- 
Stokes 

Chatham 

Halifax 


150 
250 
200 


450 
100 


Wayne 

Ashe 

Stokes 


100 

75 

450 



The Cleveland Spring, of Shelby, Cleveland County, which was a 
producer in 1906, did not report any production in 1907, while the 
Mount Vernon Springs reported a production for the first time in 1907. 

In the following table there is given the quantity and value of 
mineral waters shipped for the years 1901 to 1907, inclusive : 

PRODUCTION OF MINERAL WATERS IN NORTH CAROLINA 

SINCE 1901. 



Year. 



1901 
1902 
1903 
1904 
1905 
1906 
1907 



Amount, vahi#» 
Gallons. ^**"®- 



I 



375.700 
104.400 
83.100 
145. f 00 
201,000 
158, C80 
193,479 



42,167 
18.795 
13.0S5 
21,902 
.38.755 
.31.413 
40.302 



GRAPHITE. 



The production of graphite in North Carolina has always been small 
and has never amounted to more than a few hundred tons per year. 
Its use has been for foundry facings and it is of rather inferior quality. 
During the past year, 1907, no graphite whatever was shipped. In the 
following table there is given the production of graphite from 1901 
to 1907, inclusive: 

10 



i 
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PRODUCTION OF GRAPHITE IN NORTH CAROLINA FROM 1901 

TO 1907. 



Year. 



Quantity. Value. 



1901 

1902. 

1903. 

1904. 

1905. 

1906 

1907. 



Tons. 

95 
S30 

50 
100 
100 
100 



559 
4,300 
248 
525 
475 
475 



COAL. 

The coal deposits have been described in some detail in previous 
reports and at no time has the production been of any large amount. 
In 1906 and 1907 there was no production whatever. In the table 
below the coal that has been produced in North Carolina since 1890, 
when the Cumnock Mine was reopened, is given: 

COAL PRODUCTION IN NORTH CAROLINA FROM 1890 TO 1907. 



Year. 



1890. 
1891. 
1892. 
1803. 
1804. 
1895. 
1890. 
1897. 
1898. 



antity. 


Year. 
1899 


Quantity. 


10.262 


26,806 


20,355 


1900... 


17.734 


6.679 


1901 


12.000 


17.000 
16.600 
24.900 
7.813 
21.280 


1902 -. 

1903- -. 

1904 

1905 

1906 _.- 


23.000 

17.309 

7.000 

1.557 

0,000 


11.495 


1907 


0.000 









PEAT. 

Considerable interest has arisen during the past few years regarding 
the peat deposits in North Carolina in respect to their value for fuel, 
fertilizer and other purposes. As yet it has been impossible for the 
Survey to make any extended investigation regarding these deposits, 
but a small beginning was made in 1907 under the direction of Mr. 
Charles A. Davis, of the U. S. Geological Survey. In connection with 
his work, arrangements were made by which two car loads of peat 
were shipped from deposits on the outskirts of Elizabeth City, Pasquo- 
tank County, to the U. S. Geological Survey Fuel Testing Plant at the 
Jamestown Exposition, where it was tested. The results of this exami- 
nation show the peat compares very favorably with peat that is being 
used for fuel purposes in Canada and European countries. It was 
hoped that there would be sufficient of the peat to make a producer gas 
test, but it was not possible to have this made. There is given in the 
following pages Mr. Davis' report: 
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PRELIMINARY REPORT OF PEAT DEPOSITS IN NORTH CAROLINA. 

BY CHA8. A. DAVIS. 

During the months of July and August, 1907, while making a pre- 
liminary study of the peat deposits of the coastal plain for the TJ. S. 
Geological Survey, a hasty examination of several localities in the 
sound region of North Carolina was made by the writer to determine, 
if possible, something of the origin and of the quality and quantity 
of peat in the well-known and extensive swamps of this part of the 
State. 

Unfortunately, the work was not begun early enough to make a com- 
plete survey, but enough was done to make it apparent that in the 
region visited there are some deposits of sufficient extent and depth 
to serve as possible sources of large quantities of fuel, or as the basis 
of other industries. 

In addition to this, sufficient data relating to the origin of the peat 
beds were collected to indicate the kinds of places to be examined for 
other deposits of sufficient depth and of the proper composition to make 
them of economic importance. 

In recent years the constantly advancing price of coal and the in- 
creasing difficulty of getting a sufficient supply of either coal or wood 
for fuel, for industrial and domestic uses, has led to the seeking out 
of other sources of fuel supply, and among those which appear most 
promising is peat. It has for a long time been the most generally 
used fuel among the people of northern Europe, but in this country it 
is still practically an unknown, or at least undeveloped, resource. 

Peat described, — Peat is partly decomposed vegetable matter which 
is accumulated in places in which the ordinary decay or decomposition 
of such materials is arrested, while the form, and a considerable part 
of the structure, of the constituent vegetation is more or less completely 
lost. Water, by excluding air and a large number of organisms which 
cause wood and other plant structures to rot and finally disappear 
altogether, makes an excellent medium for the accumulation of peat, 
and in general it may be said that peat deposits are only formed in 
places where there is a permanent or nearly permanent supply of water, 
which either completely saturates or covers the accumulated plant 
debris as laid down. 

Deposits of such plant material, which, while kept wet part of the 
time, are subjected to periodical drying out, do not form peat, but may 
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form the related substance, humus, which is of such importance in all 
agricultural lands as a source of plant food and as a conserver of 
moisture. 

Peat may be described, then, as the brown or black material of vege- 
table origin which is found in all places where the ground is continually 
saturated by water. It varies in color from light brown to black, and 
in texture from incoherent, loosely-felted material, coarse and fibrous 
or even woody, to a nearly structureless, cheesy mass, which is nearly 
as plastic as clay or putty. In all cases, under natural conditions, peat 
is saturated, or nearly saturated, with water containing from 80 to 95, 
or even more, per cent of this substance. Dry peat is lighter in color 
than wet, and will usually float when placed in water, although this is 
not always true of some darker colored, plastic types, which become 
nearly as hard as stone when dry. Except for these, untreated dry peat 
is quite easily crumbled to powder when handled, and makes bulky 
and unsubstantial fuel which does not bear transportation well. 

OCCUBRENCE. 

Peat occurs in all of the moist regions of the earth, but is most 
generally distributed where the rainfall is regular and abundant, and 
where the relative humidity of the atmosphere is constantly high, so 
that evaporation of the water from the land surface is reduced to a 
minimum. A third important factor favoring peat accumulation is 
the presence of numerous undrained depressions in the land surface in 
which water stands permanently, at a nearly constant level. 

These conditions are most fully met in the cold- temperate regions 
of the earth, especially in the northern hemisphere, where there are 
extensive land masses with poorly drained surfaces because of their 
comparatively recent abandonment by the ice sheet of the Olacial 
Period of geological history. In !N'orth America, north of 40*^ north 
latitude, conditions such as have been described are general ; hence peat 
is more abundantly and widely distributed in that portion of the 
continent than south of it, and in Canada thousands of square miles 
of land are covered to a considerable depth by peat, and the States 
along the boundary between the Dominion and the United States all 
have, in the aggregate, large areas of peat deposits. 

Southward of these States, the higher temperatures, longer summers, 
more frequent droughts and absence of undrained depressions produce 
conditions unfavorable for peat formation, and deposits of this mate- 
rial are fewer and of less extent than farther north. A very important 
factor in this respect is the low relative humidity of the air for long 
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periods during the summers, which tends to keep the surface of the 
land constantly dry, and thus in such a state that peat cannot collect 
upon it, even though the vegetation is luxuriant. 

In the coastal plain, however, even in the extreme south, there is 
a very heavy rainfall, and the relative humidity of the air is generally 
high; that is, the air has apparently all of the moisture it will hold, 
because of the nearness of the ocean, and a general local movement 
of the air from the sea towards the land. 

These conditions increase the rainfall and check evaporation, both 
factors advantageous to the accumulation of peat. The unfavorable 
condition existing here, aside from occasional summer droughts, is the 
almost entire absence of undrained depressions. This is offset, how- 
ever, by the fact that the shore region of North Carolina is recently 
elevated sea bottom, almost without relief forms of any sort, great areas 
of the land being so nearly level that the water which falls as rain is 
unable to drain away rapidly enough to prevent swamp conditions 
from arising. This, together with the other factors mentioned, makes 
peat formation possible, despite the general absence of depressions 
noted above. * 

Peat formation in the coastal plain — The Pocosons. — The peat on 
these flat, undrained plains was probably formed somewhat as follows, 
judging from the studies made of existing conditions in the tracts 
visited : The earliest vegetation to establish itself was grass-like. This, 
by its growth and partial decay, tended to hinder still further the drain- 
ing away of the rainfall, so that marsh plants soon appeared on the 
wet soil. These were of the grass type also, sedges, rushes and other 
herbs with long, narrow leaves and vigorous horizontal underground 
stems and abundant roots, which made a compact turf. The ground- 
surface was slightly raised by this, and, during dryer times, shrubs 
and trees gained a foothold upon it and sent their roots through the 
turf into the underlying mineral soil and made vigorous growth. 

Upon the return of wet conditions, some of the types of woody plants 
were doubtless destroyed, but some, such as the cypress, sour gum and 
other species which will grow in excessively wet soil, persisted; those 
which were drowned out contributed to the ever-increasing accumulation 
of water-soaked vegetable matter and helped to check the run-off of 
the surface water. 

The stages of development were doubtless quite varied, according to 
the size and elevation of the original area, its soil structure and slope, 
its distance from the margin of the ocean and the species of plants 
which were able to become the leaders in the plant association which 
originally took possession of the plain. It seems certain, however, that 
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a stage similar, or equivalent to, the open poeosons, known locally as 
"open grounds," now existing near the shores of the sounds, must have 
been passed through. Of these, the earliest observed stage was not far 
from Beaufort, near Wit post office. The chief vegetation here was 
a vigorous growth of sedges, grasses and other herbs, mingled with low 
shrubs, chiefly heaths growing in a substratum of sandy peat, covered 
by a dense growth of sphagnum moss. Forming clumps, or densely 
covering large areas, especially near the margins, were taller shrubs, 
also of the Heath family, bound together by a tangle of green brier and 
other vines, and growing over all, except for a large area in the most 
poorly drained parts, towards the center, was a sparse, open growth of 
the stunted Pond Pines. Towards the sound was a broad border of 
salt and brackish marsh without true peat. Examples of this type of 
pocoson are fully described by Ashe* in a previous report of this Survey. 

The depth of peat in the areas visited was somewhat less than 4 feet. 
The peat was black, quite sandy, and of little prospective commercial 
value as fuel, since the sand would much reduce its heating value. A 
later stage of this type seemed to have a much more abundant growth 
of shrubs and broad-leaved trees, bound together by vines of several 
species^ while the herbs and moss were less conspicuous and the pines 
larger and more thrifty in appearance. This stage, however, may have 
been due to less frequent fires, which in dry times often run through 
these swamps. Even if this is the cause of the difference in appear- 
ance between the stages, the facts noted are significant, in that they 
point to a definite and well-defined succession of types of plants, the 
earliest to appear being of the kinds which make the best peat. 

The final or climax stage of this series of swamps formed on flat 
plains, which indefinitely repeats itself over and over, building up 
layer upon layer of the same sort of peat, seems to be a densely tree- 
covered, more or less wet swamp, in which locally the vegetation pre- 
sents considerable variety, but with broad-leaved trees generally the 
dominant types, especially the sour or black gums, the red maple and 
the swamp oaks. Tlie cypress is often distributed among the other 
types, but is frequently not present, or only in very wet places. The 
same statements may be made for the white cedar or juniper {chamce- 
cyparis ihyoides), which in some places forms dense, pure stands, in 
others is scattered through the hardwood growth, and in still others is 
entirely wanting. Below the trees, growing on the elevations around 
their root crowns and on fallen logs, will often be found shrubs, vines 
and the cane with lower-growing herbaceous plants. 

*W. W. Ashe in Biennia] Report of the State Geoloflrist. 1905-06. pp. 40-46. 
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In some of these swamps peat occurs, but it is usually shallow, even 
in the Great Dismal Swamp, the most extensive of this type having 
rarely a depth of more than 6 feet, and is full of roots, fallen logs and 
the partially decayed stumps of past generations of dead trees. In the 
juniper swamps the number of buried logs is so large and their state 
of preservation so good that they have been dug out and used for lumber, 
and the peat in such swamps is reported to be little else than a mass 
of roots and logs lying together in a tangled mass. 

Because of this structure and the shallowness of the beds of peat 
which have been formed in these coastal plain swamps, little can be 
expected of them as a basis of commercial development of fuel or other 
industries, except on a very small scale, perhaps, for local use, since 
the cost of digging out the peat and preparing it for market would 
be prohibitive. 

More thorough investigation of some of these swamps may develop 
the fact that there are limited areas in which peat of better quality 
and greater depth exists. This is hardly to be expected, however, as 
both the geological structure of the country and the laws governing 
the growth of the plants which have formed the peat are opposed to 
such a possibility. The conditions have been such that tree growth 
began early in the history of the development of the peat and has been 
continued till the present time. Doubtless, in many cases it preceded 
it, and by shading the soil and keeping it wet, has contributed indi- 
rectly to peat formation as well as directly by furnishing a considerable 
part of the vegetable matter which has been preserved as peat. In 
numerous instances confirmation of this may be seen now around the 
outlying borders of most of the peaty areas, where the trees are well 
established under swampy conditions without any deposit of peat having 
formed. 

The timbered pocoson, in which no peat has yet appeared, is a variant 
from the type, which doubtless will change into a peaty area as the 
accumulation of vegetable matter reaches such a point that the water 
is no longer able to drain off from or into the soil. At present, the 
vegetable matter falling to the ground is so often and so thoroughly 
dried and aerated that the organisms producing decay convert it into 
humus; but as this may accumulate faster than it is dissipated, in the 
end a condition of permanent wetness would be induced and peat forma- 
tion would begin. This seems to be the condition on the western side 
of the Great Dismal Swamp in Virginia, where, at the outer edge of the 
swamp, there is no peat accumulation, but a mile or more into the 
swamp shallow peat is pretty generally present. The same thing was 
noted in the vicinity of Belhaven and near Newport, and is doubtless 
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generally to be observed around the margins of the greater swamp areas. 
In the smaller swamps drainage may be sufficient always to keep the 
average conditions such that no peat forms, although there may be 
prolonged wet periods which maintain the general swamp conditions. 

The Marginal Swamps. — This name is given to a type of peat accu- 
mulations which are peculiar to the coastal plain and were first studied 
by the writer near Elizabeth City, where just north of the town, on 
the line of the Norfolk and Southern Railroad, is an excellent example. 
Such swamps are marginal to the sounds, or the estuaries of the 
streams flowing into them, and have peaty deposits underlying them 
to a much greater depth than do the pocosons. The observed examples 
of the kind under discussion seemed to have formed in slight indenta- 
tions of the shore line on which they occurred. These were long in 
proportion to their width, which was not very great. 

The peat in the deposit at Elizabeth City was more than 16 feet deep 
and, where tested, had the following structure: 

Record of a boring in the peat deposit north of Elizabeth City, in 
the open marsh near a sawmill siding : Surface growth, shrubs, sedges, 
saw-grass and cane. 
0-2 feet — Turf of sedge roots and stems, tree and shrub roots, etc. 
2-2 y2 feet — Soft, brown peat with many bits of wood. 
4-4 yo feet — Soft, brownish-black peat, well decomposed, plant re- 
mains, roots and stems of sedges and of yellow water lily. 
6-6 % feet — Soft, brownish-black, well-decomposed peat, with parts 

of cane leaves and rootstocks. 
8-8 1/2 feet— Dark-brown, plastic, well-decomposed peat, with bits of 

grass-like plants. Hydrogen sulphide odor strong. 
10-10 1/2 feet — Plastic, dark-brown, somewhat silty peat ; cane or grass 

rootstocks and fragments of water plants. 
12-12 y^ feet — Plastic, dark-brown peat, containing cane rootstocks. 
14-14 y^ feet — Good, plastic, dark-brown, fine-grained peat, fragments 

of leaves of water plants. 
16-1 G y^ foet — PLastic, dark-brown, fibrous peat, with strong odor of 

hydrogen sulphide; no wood or silt. 
Most of the section gave an odor of hydrogen sulphide and consid- 
erable of the gas came up through the test holes. No wood or logs 
were encountered and very little silt was found in the samples. Sev- 
eral other tests were made, with about the same results, except that 
occasionally at a number of stations wood was found at various depths. 
Well-preserved cane remains were also common to the limit of the 
soundings — about 17 feet below the surface. 
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ECOLOGICAL AND GEOLOGICAL SIGNIFICANCE OF THE MARGINAL SWAMPS. 

The character of the recognizable plant remains in the material 
found in these borings gives evidence that the deposition occurred under 
conditions which must be interpreted in one of two ways, namely, that 
there had been a very slow but constant rise of the level of the water 
while the peat was building up, or that the land under the deposit 
was slowly subsiding while peat formation was progressing. Of these 
two hypotheses but one is tenable, since the water in question is directly 
connected with that of the ocean and it is definitely known that the 
surface of the ocean has not generally risen to the extent required to 
account for the peat accumulations under consideration. 

The other alternative — the slow subsidence of the bottom as the peat 
'was growing — must be accepted, and as this is in accordance with other 
"well-known geological evidence, such as submerged valleys, the washing 
away of beaches and minor changes in the coast line from Long Island 
southward, it may be considered as proved that the peat in the marginal 
swamps has reached the depth which has been found, because the bot- 
tom upon which it has been building has sunk to that depth. Thus, 
the peat of these swamps is a measure of the actual amount of subsid- 
ence and of the rate of sinking. 

The laws governing the growth of plants are such that each species 
is able to grow only where its roots can get a certain amount of air and 
water and its leaves a certain amount of light. If the roots of most 
land plants are submerged too deeply in water the plant dies, largely 
because the air is cut off from them, and even swamp plants are so 
nicely adjusted in their relations to the water level that a rise of the 
water a foot in the soil may very largely destroy certain species. This 
may be illustrated by the great areas of the common cane which, in a 
dead and dying condition, were seen by the writer in the Great Dismal 
Swamp during the summer of 1907. There had been a prolonged period 
of high water in the parts of the swamp where the cane was injured, 
and it had been unable to sur\-ive it. 

Other plants are equally sensitive to similar changes. Hence, if it is 
found that throughout the peat there are well-preserved and perfectly 
recognizable characteristic parts of plants whose relation to the water 
level is certainly known or can easily be ascertained by an examination 
of the living plants on the surface of the swamp, it is evident that 
the fact may bo safely deduced that water levels were about as they are 
at present during the whole time while the peat formation was going 
on. This could only mean that the rate of subsidence was equal to the 
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rate of building up by the plants, and, since the same species were 
recognized from top to bottom, it is also apparent that the climatic 
and other environmental conditions have been about uniform. 

It would therefore be possible to use these deposits to measure the 
lapse of time since the formation of the peat began, and, with less 
certainty, perhaps, the length of time during which subsidence in this 
area has been in progress, for it would be merely a matter of determin- 
ing by observation for some years the rate at which the peat is growing 
at present and use this as a divisor into the total depth to find the length 
of time it has taken the whole to grow. A uniform rate of subsidence 
is shown by the uniformity of the constituent plants of the peat. 

Such peat beds, then, may become the most definite and exact meas- 
ures which have yet been found for determining the rate of the coastal 
subsidence and the length of time it has been in progress without a 
halt. If other evidence of the subsidence of the coastal plain were 
needed, that afforded by the living vegetation along the sounds where 
the water is fresh enough — as, for example, the shores of Albemarle 
Sound at Edenton and Mackey's Ferry — is conclusive. In this region 
on both shores are numbers of cypress trees growing in the open water 
of the sound at considerable distances from the shore. These trees are 
of rather small size and cannot be of very great age, yet it is certain 
at the time when they started from the seed they were on soil which, 
while it may have been near the water level, was not permanently 
below it; therefore, it is evident that the coast has sunk during the 
lifetime of these trees an amount at least equal to the difference be- 
tween the mean high-water mark and the level of the early roots of the 
trees — a matter of several feet. 

As above stated, the peat of the beds at Elizabeth City was compact, 
plastic, nearly black near the surface, but dark-brown below a depth 
of two or three feet, becoming blackish after a short exposure to the 
air. The structure of this deposit was quite uniform where tested, 
except for the partially decayed logs found here and there. These did 
not seem numerous enough to affect the value of the peat, however, 
and in most places none were encountered. 

EXPERIMENTAL USE OF ELIZABETH CITY PEAT BY U. 8. GEOLOGICAL SURVEY. 

A quantity of this peat, amounting to several car loads, was dug 
out and sent to the fuel-testing plant of the Technological Branch, 
IT. S. Geological Survey at the Jamestown Exposition. The peat was 
received at the Exposition grounds in the wet state, as dug from the 
bog, and was run through a peat press of (Jerman construction which 
ground and compacted it and formed it into bricks having a cross-section 
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of about 3x4 inches when wet, but shrinking about one-quarter on dry- 
ing. These bricks were then dried by exposure to the air, becoming 
quite firm and tough when dry. 

A preliminary proximate analysis made by the writer gave the fol- 
lowing as the composition of this peat. The sample analyzed was taken 
from about 4 feet below the surface and was dried carefully at 100° C. 
before analysis. 

Analysis of Peat from Elizabeth City, N, C. 

Volatile matter 67.41 per cent. 

Fixed carbon 23.74 per cent. 

Ash 8.88 per cent. 

B. T. TJ. (fuel value) not determined. 

This compares well with peat from other regions, being neither so 
good nor so poor as some, but is good fuel if properly prepared. 

Several swamps of the same, or very similar, character were seen 
in the sound region, but were not examined for peat. There seems 
no good reason, however, why these should not have peat deposits of 
the same nature and origin as the one described. Such swamps were 
observed both north and south of Elizabeth City, and near Edenton, 
and these were all quite favorably situated near the line of the Norfolk 
and Southern Bailroad, in case examination shows that they contain 
peat in sufficient quantity and of the right quality to warrant the devel- 
opment of fuel or other industries upon them. 

This type of peat deposit has much greater commercial possibilities 
than that which occurs in the pocoson type of swamp, since the beds 
can be deeper, and are likely to be freer from tree remains. On the 
other hand, however, care should be taken in prospecting to avoid 
swamps which have been exposed to flooding by storm waters contain- 
ing much sand or mud, or those near the mouths of streams which in 
flood time bring down large quantities of silt and mud and deposit 
them in the swamps, as from these sources the peat may become too 
high in ash to be of any value as fuel. For the same reason the swamps 
which have developed along the flood plains of rivers and on the delta 
deposits at their mouths are not likely to contain peat which can be 
used as fuel, especially where the streams are heavily charged with 
silts, as is the case with most of those in the region under consideration. 

It is evident from the foregoing discussion that all gritty or sandy 
peats, or those made up largely of woody plants in which the wood is 
not thoroughly broken down by decay, are to be considered as unavail- 
able at present for fuel purposes. 
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USES OF PEAT. 

Fuel. — Peat has been used for fuel more than for any other purpose, 
and certain kinds of it are unsuited for any other use. As a fuel, 
it is highly satisfactory for cooking and heating stoves, as it is clean, 
light in weight, and with properly regulated drafts and suitable grates 
it burns freely, giving an even, intense heat, with little objectionable 
smoke and no cinders, clinkers or corrosive effects on grates or fire 
boxes. It also burns for a very long time — until it is entirely consumed, 
in fact, when deprived of draft. The ash is bulky but light in weight, 
and although it varies much in different kinds of peat, those which have 
20 per cent or over are not considered sufficiently high in heating power 
to be worth trying to make into a commercial product. Such would 
still be usable for fuel by individuals on a small scale or for peat gas. 

Peat is also a good fuel for use under steam boilers, requiring for 
the best results, when used for this purpose, rather larger fire boxes 
and less grate space than either wood or coal. When freshly fed to 
the fire under boilers it burns with a clear, bright, nearly smokeless 
flame of intense heat, and, after the gases are all consumed, continues 
to bum with a steady, strong heat until it is wholly used up. The 
same advantages are claimed for it in steam and power production 
as in domestic uses, the only drawbacks being its bulkiness, as compared 
with coal, since several times the space and storage is required for it 
as for coal of the same heating value, and the more frequent firing 
necessary. These are more than offset, however, by the ease of handling, 
the absence of clinkers and waste and the freedom from smoke and 
corrosive gases. 

Cut peat. — The form of peat fuel which has been in general use for 
generations among the people in most countries of northern Europe is 
cut peat. The only preparation given this is to cut it from the bog 
in oblong blocks with the slane, a tool like a long spade, with a sharp, 
cutting spur a few inches long welded at right angles to the bottom, 
and to expose it to the sim and air until it is dry enough to pile in 
open stacks. 

Machine peat. — In order to increase the fuel value of this product, 
which is somewhat higher than that of wood, and at the same time to 
secure a more compact and less friable fuel, many types of machinery 
have been devised during the past century. The simplest and least 
expensive of these, and perhaps the most efficient as well, grinds the 
peat, wet, as it comes from the bog, kneads and compacts it and forces 
it from the outlet in a long prism or cylinder which is cut into bricks 
and delivered on pallets or short boards as fast as made. These are 
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taken to drying grounds where, in a short time, they become suflSciently 
firm to handle and may be stacked and left to dry more completely. 
Such air-dried blocks make a good fuel, considerably superior to wood 
in heating value, and may be readily handled without breaking. Fuel 
thus prepared is known as machine, condensed, or compressed peat, 
although little compression is used in its preparation. The grinding 
and kneading to which it is subjected in the machine reduce the volume 
of the crude peat about one-third. 

The processes described above can only be carried on during the 
Bummer months in northern climates where they have been developed, 
and it is especially desirable to continue the making of peat into fuel 
during the entire year, since then the plant and men employed will 
not be idle for any long period. Many attempts have been made, there- 
fore, to devise some process by which the peat can be dried artificially 
and converted into a compact form, regardless of wet weather and of 
the seasons. By this means also it has been hoped to develop a con- 
tinuous output of high-class fuel suflScient to warrant the investment 
of large capital. Unfortunately, however, the very large per cent of 
water held in peat is so tenaciously retained by it that it is only given 
up by the application of heat; pressure, filtering and other means 
usually employed to separate solids from liquids have little effect to 
free the peat from water, as has been proven abroad by exhaustive and 
costly experiments on a factory scale. 

Peat briquettes. — After the peat has been artificially dried and pow- 
dered, it may be compressed into blocks of various convenient shapes 
by the application of great pressure. Such blocks, known as peat bri- 
quettes, have a considerably higher fuel value than either cut or 
machine peat, are more compact, firm and easier to handle than blocks 
of other types, and at the same time they do not disintegrate readily 
in the fire, or when exposed to a moderate amount of wetting, but may 
crumble if handled roughly. In this form peat is at its best, but, 
unfortunately, all of the plants established in this country to manu- 
facture peat briquettes using the artificial drying system have been 
unsuccessful, and those abroad are reported by careful and competent 
investigators of the subject as not flourishing. This is undoubtedly 
due to the amount of fuel needed to drive the water out of the peat. 
The importance of this item is evident when it is understood that about 
three times the number of heat units must be used to produce a ton 
of dry peat as the ton will generate after drying, so that even if the 
fuel consumed for the purpose is waste material from the bog, a great 
amount of it must be gathered in proportion to the salable product 
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made; and the latter will not sell for sufficient to pay for this and its 
own preparation and selling, together with the cost of maintenance of 
the expensive plant necessary for its manufacture. 

Peat coke. — Still more expensive is the plant necessary for the manu- 
facture of peat coke, the form of peat fuel approaching nearest to an- 
thracite coal in efficiency. This material, when made by the best proc- 
esses, is as firm and hard as hardwood charcoal and is quite as valuable 
as that material for all metallurgical operations, such as smelting iron, 
copper and other ores, as well as for fuel purposes. In the production 
of peat coke by a recently developed commercial method — the Ziegler 
process — the peat is ground wet, formed into bricks and air-dried; it 
is then heated in closed iron retorts, the inflammable gases driven off 
being burned under the retorts to carry on the process, while the gases 
which will condense are saved; from them, by special treatment, are 
derived wood tar, methyl or wood alcohol, acetic acid, ammonia com- 
pounds, illuminating and lubricating oils. This process is fully covered 
by patents abroad and in this country and requires a considerable outlay 
of capital for even the smallest unit plant. 

Comparison with other fuel. — For the purpose of comparing the fuel 
value of peat which has been given the various methods of treatment 
described above with other common types of fuel the following table 
is inserted. In considering the table, however, it should be remembered 
that the samples of peat given are not from the same source, and hence 
the relative values are only approximate. 



COMPARISON OF HEAT VALUE OF VARIOUS 

FUELS. 



Fuel. 



Wood - - --- 

Ordinary air-dried cut peat 

Pressed peat _. 

Bituminous coal 

Ordinary gas coke 

Peat coke 

Semi-bituminous c6al 

Peat briquettes 

Charcoal .- 

Anthracite _ 

Peat coke, Xo. 1 (Ziegler process) 



B. T. U. 



5.760 
6,840 
7.290 
11,000 
12,060 
12,670 
13,000 
13.330 
13.804 
14.600 
14.800 



The quantity of fuel used in these tests was 1 pound. The British 
thermal unit (B. T. II.) is the amount of heat necessary to raise a pound 
of water 1 degree Fahrenheit. 

Figures of the American Society of Mechanical Engineers are, 1 ton 
anthracite equals 1.8 tons common air-dry peat or 2.5 tons pine wood. 
Air-dried peat has from 12 to 25 per cent water and loses about 1 per 
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cent of its heating value for each per cent of moisture which it gains. 
All forms of peat fuel, except the charcoal and coke, and possibly some 
very dense, black peats, take up moisture from the air until about in 
air-dry condition, hence are less efficient in very moist air than in dry. 

Peat gas. — Peat yields a large amount of combustible gases com- 
pared with coal, when heated in retorts, and in Sweden and some other 
parts of northern Europe it is reported to be used for the production of 
illuminating gas on a large scale, even low-grade peat high in ash giving 
excellent results. The gas may be used in gas engines, seeming espe- 
cially adapted to this use, and it has been proposed by European engi- 
neers to employ it by means of gas engines at the larger bogs to 
generate electricity for power and lighting, transmitting the current 
to manufacturing centers for use — a perfectly feasible plan if experi- 
ments confirm the theoretical possibilities. 

Peat is a fuel which may be used in the suction types of producer- 
gas engines, comparing very favorably with some of the poorer bitumi- 
nous coals for this purpose and yielding much more power used thus 
than when burned to generate steam. The use of all kinds of low-grade 
fuels in the producer-gas engine is, however, subject to certain disad- 
vantages, which, up to the present writing, are only partially overcome, 
and it is only in large plants where competent mechanical engineers 
can be employed that such fuels are being tried. 

Peat in agriculture, — Peat is perhaps of more importance in its agri- 
cultural uses than in any other, not excepting fuel. This is especially 
true in a region where soils arc light and sandy and easily leached, as 
in much of the coast and trucking regions of North Carolina, where 
it is necessary to keep the land in a state of highest fertility, to get the 
best results from the special crops which arc raised. Peat in the raw 
state, as it comes from the bog, has little, if any, value when spread 
wet on .the surface of the land, since it soon dries and forms hard lumps 
of inert organic matter which do not subsequently pulverize. If, how- 
ever, it is cut out from the swamps and piled in heaps during the winter 
and allowed to stand till thoroughly dry and disintegrated and is then 
composted with stable or barnyard manure, it becomes a valuable mate- 
rial, furnishing a good absorbent for the liquid and gaseous parts of 
the manure and also for the ammonia compounds which would otherwise 
be lost. At the same time, a part of the 2 or more per cent of fixed 
nitrogen of the peat, entirely inert in the crude peat, is made available 
for the use of plants, and the whole mass becomes more or less con- 
verted into humus-like compounds, the thoroughness of these changes, 
however, depending somewhat on the type of peat originally used. One 
careful experimenter in this direction reported, after many tests, that 
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he considered a load of peat thus treated to be equal to a load of stable 
manure, and farmers in the regions where peat is common have long 
known that no better material could be found for use in barnyards as 
an absorbent. The chief sources of error in the use of the material 
lie in trying to use it for any such purpose in the wet and unmodified 
condition. The fallacy of drawing wet peat for the above use is shown 
when it is remembered that about 90 per cent of its weight is water, 
and that at least from one-half to two-thirds of this weight will disap- 
pear after the material has been heaped up on the surface of the ground 
for a sufficient time, while its mechanical and absorbent properties, as 
well as its chemical, are much improved by this treatment. 

Peat as stable litter, — The coarser, less thoroughly decomposed kinds 
of peat, especially those in which mosses and grass-like plants form a 
large part of the material, make excellent stable litter and bedding for 
horses and cattle, being cheaper and much more absorbent than straw, 
and having a deodorizing and antiseptic effect not possessed by the 
usual materials. These properties render the peat litter especially valu- 
able for use in dairy barns and in city stables. The moss-covered, "open 
grounds" in pocosons near the railroads, like that near Newport, for 
example, should be examined with a view to determining whether the 
moss could not be raked up and baled for litter for shipment to the 
cities farther north. 

Peat as a deodorizer and disinfectant, — ^Dry, powdered peat is a most 
efficient deodorizer for use in cesspools, privy vaults, earth closets and 
urinals, excelling dry earth, ashes, or even lime in this respect. For 
this purpose it should be dried as thoroughly as possible and stored in 
barrels or bags under cover. In Europe, the finer material, obtained 
by screening out the coarser moss and other plant remains in preparing 
the peat litter for baling, is saved and sold for the above-mentioned 
uses, and machines for separating the two products automatically and 
delivering them to the packers are manufactured. 

Peat filler for artificial fertilizers. — A rather recent use of peat on 
a large scale has developed in the manufacture of peat as a "filler" for 
those forms of artificial fertilizers in which tankage and other refuse 
animal matter is used as the source of a part, or the whole, of the 
nitrogen. For this use the peat is dried and pulverized and in this 
form is the best material yet found for mixing with the substances 
mentioned above; its absorbent qualities permit it to keep the mixture 
dry and thus prevent caking, and its antiseptic effects also probably 
prevent destructive bacterial fermentation and the loss of the nitrogen 
as free ammonia. If free ammonia is liberated, the peat, in part at 
least, may absorb it ; and not the least of its valuable qualities in this 
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use is its deodorizing effect. On the other hand, the peat itself is not 
directly and immediatelj a fertilizer under ordinary conditions, since 
it will be slow to decompose ; its 2 to 3 per cent of nitrogen, in combined 
form, may also appear in the analysis of the fertilizer and thus "pad" 
it, since it is in such combinations that it is not available for plants. 
In spite of these objections, its numerous and weighty advantages and 
its cheapness, together with the fact that ultimately it probably be- 
comes a part of the humus of the soil and thus enriches it, make its 
use not only justifiable but almost necessary, if the cheap sources of 
nitrogen are to be fully utilized in the manufacture of the fertilizers, 
so important to the best interests of the agriculture of to-day. 

Most of the dark-colored peats of the marginal swamps could be used 
for this purpose, and the simplicity of the process of preparation, the 
nearby markets and the excellent facilities for both land and water 
shipment should lead to an early development of an industry of this 
character upon some of the Xorth Carolina peat beds. 

Other uses of peat. — The uses of peat in paper and cardboard manu- 
facture, fabric-making and some others need not be discussed here, 
since they require types of peat for their development which do not 
seem to be likely to be found in the coastal plain, since conditions are 
adverse to their occurrence. 

Prospecting methods. — In the preliminary testing of a peat deposit 
the essential things to be considered are quantity, quality and availa- 
bility. The quantity can be determined approximately by estimating 
or surveying the surface covered by the deposit and getting the average 
depth by borings made with a common two-inch ship auger welded to 
a short piece of one-half inch gas pipe. This should be fitted with a 
union so that it may be screwed to other sections of pipe and pushed 
down until the bottom of the peat is reached. If the rod is to be much 
used, sections should not exceed 4 feet in length, and each union should 
be permanently pinned to a section so that only one end will unscrew. 
The testing with the auger should be done systematically in straight 
lines, holes being made at approximately regular intervals and their 
location noted on a sketch map, together with the depth of peat. 

Valuation of peal hech. — To estimate the quantity of dry fuel which 
can be made from a given deposit, consen'ative figures would be from 
200 to 300 tons per acre for each foot in depth below the surface 2 or 
3 feet. The quality of the peat is of equal importance to the quantity, 
since upon this depends the use which can be made of it. By quality 
may be understood the physical structure and chemical composition. 
Very coarse, woody, or poorly decomposed peat, or that which is very 
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sandy or muddy is not physically adapted to any use under existing 
conditions. Types of peat with much grass and sedge remains in them, 
while making good fuel by the wet process and by coking are not usually 
adapted to briquetting. The fuel value, ash and composition of the 
peat, can only be determined by chemical analysis, but besides the 
analytical study, before it is decided to build a plant at any peat deposit, 
large samples of the material should be tried to test its adaptability to 
the particular purpose for which it is intended to be used. 

In selecting peat beds for exploitation the matter of markets and of 
transportation to them should be thoroughly considered, for the product, 
however desirable it is theoretically, must find a sure market and be 
delivered to it regularly and cheaply if the manufacturer is to make 
profitable sales. Peat fuel must be sold in competition with coal and 
wood, hence it must be disposed of at a moderate price. It is bulky 
and easily broken into fragments, so cannot be transported either by 
cart or rail very far over rough roads ; it is injured by long exposure to 
rain, therefore it requires protection from the weather when stored or 
in transit. For these and other reasons the matter of market and trans- 
portation are paramount considerations, and otherwise most excellent 
deposits must remain unused because too remote from good markets, 
or from established transportation lines. 

CONCLUSION. 

The present outlook for peat, especially as fuel, seems to be in the 
careful development of small establishments to supply local demands 
wherever the price of other fuels is sufficient to warrant the introduction 
of a moderate-priced fuel adapted especially to domestic use. If such 
plants are properly planned and have good transportation facilities, 
they should be financially successful, as in such peat fuel can be pro- 
duced ready to ship by the wet process for about $1 per ton. If im- 
provements are made in producer-gas engines so that small manufac- 
turers can install and use them economically, using low grades of fuel, 
immediately a larger opportunity for peat fuel will be presented. In 
whatever direction utilization of the peat deposits of the State is begun, 
the work should be carried on carefully and as an experiment until 
sufficient knowledge of the markets and of the ways of handling the 
substance itself is acquired to insure success, for, judging by the failure 
of the plants in other States, in no other way- can it be achieved. 

STONE. 

The production of building stone in North Carolina has been con- 
stantly increasing for the past twelve years, and during 1907 there was 
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a decided increase in the value of stone produced as compared with 
that of 1906, the total value of the production of all kinds of stone 
being $956,919, which is an increase of $102,618, as compared with 
$854,301, the value of the production of 1906. Each year there is a 
greater amount of the stone produced used for building purposes and its 
market is being more widely extended. This is true not only of the 
stone for building, but also of the curbing and paving blocks for street 
work. 

There is given in the table below the value of the production of 
various stones produced in North Carolina for the years 1900 to 1907, 
inclusive : 

PRODUCTION OF BUILDING STONES IN NORTH CAROLINA, 1900-1907. 



Year. 



Granite. 



— I 



Value. 

1900 .- --.;$ 257,962 

1901 ' 264,906 

1902 - 338,749 

1903 334.357 

1904 292.439 

1905 564,425 

1906 778,819 

1907 906,476 



Sandstone. 



Value. 

27.210 

11,682 

4.825 

600 

250 

4.482 

3,431 

4.105 



Marble and 
Limestone. 



Value. 

81357" 

23.153 
25.365 
19,887 
29,015 
72.051 
46.338 



Total Value. 



285.172 
284.945 
366.727 
360.322 
312.576 
597.922 
854.301 
956.919 



* Statistics not collected for 1900. 



GRANITE. 



PRODUCTION. 

The increase in the production of granite which has been noted for 
a number of years past, continued in 1907, and the value of the pro- 
duction, $906,476, is an increase of $127,657, as compared with $778,- 
819, the value of the 1906 production. The number of operators quar- 
rying granite during 1907 was 33, an increase of 8 over the number 
quarrying during 1906. These operators worked 37 quarries in the 
following 16 counties, which are given in the order of the importance of 
their productions: Rowan, Surry, Rockingham, Warren, Buncombe, 
Polk, McDowell, Orange, Henderson, Vance, ISTash, Guilford, Wake, 
Davidson, Anson and Gaston. Cabarrus and Catawba counties, which 
were producers in 1906, reported no production in 1907, while Anson, 
Guilford, ISTash and Wake are added to the list of producing counties. 

Nearly one-half of the granite production of 1907 was used for build- 
ing and monumental purposes, amounting to $432,913. This is an 
increase of $57,839, as compared with the value, $375,074, of the 1906 
production. 
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There is given in the following table the uses and value of granite 
quarried from 1901 to 1907, inclusive: 

USES OF GRANITE PRODUCED IN NORTH CAROLINA IN 1901-1907. 



Uses. 



1901. 



1902. 



Building and monumental pur- 
poses $108 ,574 

Paving blocks 10,662 

Curbing and flagidnK 56,245 

Crushed stone for road-making, 

railroad ballast, etc 80,425 

Other purposes , 



$167,639 
6.986 
82.615 

77,769 
3.750 



Total value I 264,906 l 338,749 



1903. 1904. 



$127,486 $75,632 
30.780 15.807 
68,099 : 101,632 



102,524 
5.468 



93.296 
6,072 



1905. 



$312,362 
48.234 
74.307 

118.470 
11,052 



1906. 1907. 



$375,074 

33,428 

138,090 

228,429 
3.798 



334.357 292.439 



564.425 I n8.819 



$432,913 
65.379 
66.967 

336.657 
4,560 



906.476 



The next table gives the value of the granite produced from 1897 
to 1907, inclusive, and shows very strikingly the remarkable growth of 
this industry in North Carolina: 



PRODUCTION OF GRANITE IN NORTH 
CAROLINA. 1897 TO 1907. 



Year. 



Value. 



1897 - $ 59.236 

1898 79.969 

1899 225.544 

1900 257.962 

1901 ; 264.906 

1902 338.749 

1903 , 334.357 

1904 i 292.430 

1905 i 564,425 

1906 - ' 778,819 

1907 , 906.476 



SANDSTONE. 



PRODUCTION. 



There was but little change to be noted in the sandstone industry 
in North Carolina during 1907. The production was small and was 
used largely for building purposes. The value of the production 
amounted to $4,105, an increase of $674, as compared with $3,431, the 
value of the 1906 production. There is given in the following table 
the value of sandstone produced in the State fot" the years 1897 to 
1907, inclusive: 
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PIIODUCTION OF SANDSTONE IN NORTH 
CAROLINA. 1897 TO 1907. 



Year. 



T 



Value. 



1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 



11.500 
9.100 
10.300 
27.210 
11.682 
4.825 

eoo 

250 
4.482 
3.431 
4.105 



MARBLE AND OTHER FORMS OF LIMESTONE. 

PRODUCTION. 

The production of limestone in North Carolina is used for two pur- 
poses : for burning to lime and for road building, and the value of the 
production for each purpose is approximately the same. In 1907 the 
total value of the production of limestone was $46,338, of which $22,328 
was the value of the limestone used for road building. The 1907 pro- 
duction was obtained from New Hanover, Buncombe, Henderson and 
Transylvania counties, given in the order of the value of their produc- 
tion. Considering the quantity of lime that is used in North Carolina 
for building purposes and as a fertilizer, there should be a much larger 
amount quarried in the State, but one of the main reasons against this 
is the high freight rates on the lime from the quarry to point of con- 
sumption. 

Efforts are now being made to interest capital in the opening up of 
the marble quarries in Swain County. These are adjacent to the 
Murphy branch of the Southern Railway. The marble quarries of 
McDowell County, which are about 10 to 15 miles north of Marion 
and the same distance from the Southern Railway, will be in close 
proximity to railroad transportation when the new railroad that is 
being constructed from Tennessee to Marion is finished. These deposits 
of marble have been described in detail on pages 200 and 202 of Bul- 
letin 2. 
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There is given in the following table the value of the production of 
limestone from 1901 to 1907, inclusive: 

PRODUCTION OF MARBLE AND OTHER 
FORMS OF LIMESTONE, 1901-1907. 



Year. Value. 



1901 I $ 8,357 

1902 -- - 23.153 

1903 25.365 

1904 19.887 

1905 - 29.015 

1906 - 72.051 

1907 - 46.338 



SAND AND GRAVEL. 

The only figures given under this head are those that could be ob- 
tained in regard to sand or gravel used by moulders, and that reported 
as the production during 1907 was 3,205 tons, valued at $2,191, as 
compared with 843 tons, valued at $491, the production reported for 
1906. This does not represent all the sand used for this purpose, as 
a considerable amount has been used by foundrymen, which they 
obtained close by their shops and kept no special record of the quantity 
or of its cost. 

The quantity of sand that is used in the manufacture of mortar 
for brick and stone work can be roughly estimated by the amount of 
stone and brick used. Estimating this amount of sand at 1 ton per 
1,000 brick, it would give, approximately, 250,000 tons of sand used 
for this purpose. Besides the above, there is a large amount of sand 
used in the manufacture of plaster of which it is almost impossible 
to give even an approximate estimate. 

Another use for gravel and also crushed stone that is constantly 
increasing is in the manufacture of concrete. The use of this form 
of construction is rapidly growing in North Carolina. 

There are, undoubtedly, in eastern North Carolina certain sands of 
sufficient purity that could be used in the manufacture of glass. One 
of the requisites of such sand is that it must not contain any elements 
that would give the slightest degree of color to the resulting glass. It 
is sometimes possible to commercially purify certain sands and make 
them adaptable for the manufacture of glass. 

SAND-LIME BRICK. 

In the report for 1905 there was given a rather complete description 
of sand-lime brick and their manufacture. The demand for these 
artificial bricks is increasing, and eastern North Carolina, with its 
large amount of available sand, offers some of the more favorable 
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opportunities for the manufacture of such hrick. The production of 
these brick in the State during 1907 amounted to 4,823,000 brick, 
valued at $38,808, of which 4,068,000 were common brick, valued at 
$29,458, and 755,000 were front brick, valued at $9,350. This pro- 
duction was made by three producers located in Scotland, New Hanover 
and Buncombe counties, given in the order of the value of their pro- 
duction. In the following table there is given the production of sand- 
lime brick in T^orth Carolina for the past four years: 

PRODUCTION OF SAND-LIME BRICK IN NORTH CAROLINA. 1904-1907. 



Common Brick. 



Year. 



Front Brick. 



Number. Value. . Number. Value 



Total 
Value. 



1904 l.FOO.OOO $ 

1905 - - 3,185.000 I 



1906. 
1907. 



3.147.000 i 
4.068,000 I 



17,500 . 
20.9.53 : 
22.225 i 

29,458 



f)€0.000 
750.000 
755,000 



8.150 

10.750 

9,350 



17.500 
29.103 
32.975 
38.808 



CLAY. 

Although there was a considerable increase in the production of 
clay products in North Carolina in 1907 as compared with the previous 
year, jet, considering the amount of fancy, pressed and vitrified brick, 
porcelain ware, potteiy, earthen and stoneware and tiling, sewer pipe 
and terra cotta that are imported annually into the State, there is 
room for a much larger increase and development in the clay industry 
of the State. There is no doubt but that western North Carolina 
offers a very favorable location for a porcelain-ware manufacturing 
plant, inasmuch as there is produced each year in western North 
Carolina from $75,000 to $100,000 worth of kaolin of the porous 
variety, all of which is now being shipped out of the State. This 
would assure a supply of the finer grade of raw material, and other 
clays are abundant that would be suitable for other parts of the work; 
and then, again, there is water power available. Quartz and feldspar 
could also be obtained in western North Carolina, where there would 
be the additional advantage of being able to grind them by water 
power. 

Taking all theso conditions into consideration, it does seem as though 
such a manufacturing plant would be a most profitable investment. 

Another branch of the clay product industry which is capable of 
much further development is the manufacture of a better quality of 
brick for general building purposes. There are being annually pro- 
duced in North Carolina hundreds of thousands of common brick that 
will not stand transportation, and of course they bring but the lowest 
price per thousand in the market. 
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The total value of all clay products manufactured in North Caro- 
lina in 1907 amounted to $1,316,308. If the value of the kaolin 
produced in the State during this time is added to this, it makes the 
total value of the clay industry in the State for 1907 amount to 
$1,401,813. As compared with the value ($1,272,796) of 1906, this is 
an increase of $119,017. 

KAOLIN. 

PRODUCTION. 

There was a falling off in the production of kaolin during 1907, 
due principally to the general trade depression of the latter six months 
of the year. Up to this time the demand for the kaolin had been 
better than the year before. The production during the year amounted 
to 11,035 pounds, valued at $85,505. As compared with 11,803 tons, 
valued at $90,036, the production of 1906, it is a decrease of 768 tons 
in quantity and of $14,531 in value. If the trade conditions had 
been uniform throughout the year, the production of 1907 would have 
been much larger than that of the previous year. The average value 
per ton of the 1907 production was $7.75, an increase of 12 cents, 
as compared with $7.63, the average value received for the 1906 pro- 
duction. This kaolin was obtained from Jackson, Mitchell and Swain 
counties, the former being the larger producer. The Mitchell County 
deposits are on Bear Creek about one-half mile of Penland, a station 
on the South and Western Railroad, and began shipping ore in No- 
vember, 1907. 

POTTERY CLAY. 

The decline noted in the pottery industry in North Carolina for 
the past year was continued in 1907, and the value of $10,222 of the 
production for the year was a decrease of $1,548, as compared with 
$11,770, the value of the 1906 production. Although this production 
was small, it was divided amongst 25 manufacturers in the following 
7 counties, given in the order, of the importance of their production: 
Catawba, Buncombe, llandolph, Lincoln, Union, Wilkes and Johnston. 
Moore County, which was a producer in 1906, made no report of any 
production in 1907. Of this 1907 production, $2,382 was the value 
of red earthenware and $7,840 was the value of stoneware. In the 
following table there is given the value of the different grades of pot- 
tery produced in Xorth Carolina in 1906 and 1007 by counties: 
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VALUE OF THE POTTERY PRODUCTS OF NORTH CAROLINA BY COUNTIES 

IN 1905. 1906 AND 1907. 







1905. 






1906. 






1907. 




County. 


Earthen- 
ware. 

$ 125 


Stone- 
ware. 


Total. 

$2,850 

1.930 

500 

250 

2.079 

100 

790 

2.500 

2.320 


Earthen- 
ware. 

S 100 
136 


Stone- 
ware. 

S1.325 
4.600 


Total. 

SI .425 
4.735 


Earthen- 
ware. 

S 150 

1.392 


Stone- 
ware. 


Total. 


Buncombe 

Catawba 


12.725 

1.930 

500 

150 

2.059 

100 

790 

2.400 

2.278 


$2,184 
1.800 


S2.3M 
3.192 


Chatham. '- -- -- 






Johnston 


100 
20 


50 40 i 90 


100 
100 


"ilioo" 


100 


Lincoln 




1.757 
100 


1,757 
150 

1.645 
918 

1.030 


1,200 


Moore 


50 




Randolph -- --- 


150 1.495 
178 740 


435 

165 

40 


i.496 
750 
510 


1.931 


Union 


100 
42 


915 


Wilkes 


30 


1.000 


560 






Total 


387 


12.932 


13.319 


713 


11.057 


11.770 


2.382 


7.840 


10.222 



The next table shows the total value of the pottery produced in 
Tforth Carolina from 1900 to 1907, inclusive: 



PRODUCTION OF POTTERY IN NORTH 
CAROLINA. 1900-1907. 



1900 


Year. 


Value of 
Pottery. 

$ 18.863 
22.495 
14.512 
14.312 
13.900 
13.319 
11.770 
10,222 


1901.. -- -- - 


1902 




1903 


1904 


1905 


1906 - --- 


1907 






1 



There is each year a small amount of pottery clay sold crude, and 
in 1907 this amounted to 193 tons, valued at $143, and was obtained 
from Buncombe, Catawba, Lincoln and Randolph counties. 

FIRE CLAY AND PIPE CLAY. 

Under this head are included fire and pipe clays and the products 
manufactured from them, as fire brick, sewer pipe, drain tile, fancy 
tile, flue linings, terra cotta, etc. In 1907, the total value of all these 
products reported to the Survey office was $146,033, this being an 
increase of $25,068, as compared with $120,965, the value of the 1906 
production. Of the 1907 production, $3,490 was for the value of 
194,000 fire brick manufactured in Buncombe County, and 110 tons 
of fire clay, valued at $543, obtained from Buncombe and Davidson 
counties. There is given in the following table the x>roduction of fire-clay 
and pipe-clay products from 1901 to 1907, inclusive, and shows the 
constant increase in the value of this industry during this time: 
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PRODUCT ON OF FIRE-CLAY AND PIPE-CLAY PRODUCTS IX NORTH CAROLINA. 

1901-1907. 



Fire Brick. Sewer Crude Qay. 

Year. Pipe, Tile, 

Quantity. Value. ^^^' Tons. [ Value. 

1001 -- 55,000 $ 550 $ 55,745 $ 100 

1902... - , 1,203 72.618 215 

190:j 407,500 5.250 100.9W) 231 875 

1904 163.000 2.700 110,800 80 700 

1905 681.000 8.333 102.445 57 494 

1906 ' 401.000 7,180 113,900 19 185 

1907 104,000 3.490 142.000 903 9SG 



BRICK CLAY. 

The production of common brick in Xorth Carolina is dependent 
largely on the prosperity of the country, which determines to a cer- 
tain extent the amount of building that will be carried on. There 
was a slight increase in the number of brick produced in North Caro- 
lina during 1907, and, with the exception of fire brick, the total number 
of brick manufactured amounted to 175,670,000, valued at $1,159,610. 
This is an increase of 8,447,000 brick in quantity and of $110,122 in 
value, as compared with 167,123,000 brick, valued at $1,049,488, the 
production of 1906. There was a falling off in the production of 
brick in the latter half of the year, as compared with the first six 
months of 1907. Of this 1907 production, 17.4,750,000 were common 
brick, valued at $1,150,185, which is an increase of 8,412,000 brick 
in quantity and of $109,108 in value, as compared with 166,338,000 
common brick, valued at $1,041,078, the 1906 production. The aver- 
age price received for the common brick in 1907 was $6.58, which is 
»S3 cents greater than the average value of 1906, which in turn was 
42 cents greater than the average value received for the common brick 
of 1905. The lowest value per thousand reported as having been re- 
ceived for common brick during 1907 was $3.50, which was the value 
reported for 200,000 brick in Iredell County. The highest value per 
thousand received for common brick was $10, which was the value 
reported for 50,000 brick in Harnett County. 

The number of pressed and fancy brick manufactured in 1907 was 
770,000, valued at $7,925, and of vitrified brick, 150,000, valued at 
$1,500. 
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The table below shows the quantity and value of the common, 
pressed, vitrified and fire brick produced in North Carolina during 
the past four years: 

PRODUCTION OF COMMON. PRESSED, VITRIFIED AND FIRE BRICK 

IN 1904, 1905, 1906 AND 1907. 



1904. 1906. 1906. 1907. 

Character. i _ _. _ i . __ _ 



Quantity. ' Value. Quantity. 

I ■ I 

Common brick 143.988.850;|795.4(H, 153.610.000 



Value. , Quantity. Value. Quantity, j Value. 



$896.2891 166.338.000i$1.041.078, 174.750.00011.150.185 



Vitrified brick 430.000| 3.850, 400.000| 3.fi00| 400.000 4.000 150.000 



Pressed brick., 1.510.000 17.3751 875.000 13.925 385.000 4.410 770.000 7,925 

1,500 
3,400 



Firebrick 163,000 2,7001 681.000 



Total 146.091.850 819.419' 155.566,000 



8.333 401.000 7.180 194.000 



922.147 167.524,000 1,056.6681 175.864.000 



1.163,100 



The number of manufacturers engaged in making brick in 1907 
was 192, which was 8 more than the number engaged in this business 
in 1906. There were 65 counties out of the 98 that made a produc- 
tion of brick in 1907, and of these Forsyth produced the largest num- 
ber, amoimting to 14,030,000 brick, valued at $92,014. This county 
was also the largest producer in 1906, with a production of 14,277,000 
brick, valued at $82,796. By comparing the figures for the two years, 
it will be seen that there was a decided increase in the average value 
per thousand received for the 1907 production. The second largest 
producer in 1907 was Lenoir Coimty, with a production of 8,950,000 
brick, valued at $55,875. Wayne County was third, with a produc- 
tion of 8,460,000. The county producing the smallest number of brick 
was Gates, with a production of 20,000 brick, valued at $100. 

There is given in the following tables the number and value of the dif- 
ferent varieties of brick manufactured in North Carolina, by coun- 
ties, for the years 1906 and 1907: 
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NUMBER AND VALUE OF BRICK MADE IN NORTH CAROLINA DURING 

1906, BY COUNTIES. 



County. 



Alamance 

Anson 

Beaufort 

Bertie 

Bladen 

Buncombe 

Burke 

Caldwell 

Catawba 

Chatham 

Chowan 

Cleveland 

Columbus 

Craven 

Cumberland... 

IHividson 

Davie 

Duplin 

Durham 

Eklgecombe . . . 

Forsyth 

Franklin 

Oaston 

Greene 

Guilford 

Halifax 

Harnett 

Haywood 

Henderson 

Iredell 

Jackson 

Johnston 

Lenoir 

Lincoln 

McDowell 

Macon 

Madison 

Martin 

Mecklenburg.. 

Moore 

Nash 

New Hanover. 

Onslow 

Oranw 

Pasnuotank... 

Penrlor 

Perquimans. _ . 

Pitt... 

Randolph 

Robeson 

Rockingham.. 

Rowan 

Rutlierford 

Scotland 

Surry.- 

Union 

Wakf 

Wa.-^hinKloii-. 

Wayne 

WilW 

Wilson 



Common 
Brick. 



3.858,000 

500,000 

2,783,000 

21,000 

350.000 

5,271.000 

1.710.000 

1,200.000 

3.800.000 

300,000 

1.000.000 

1.249.000 

2.250,000 

1.900.000 

4,700,000 

2,900.000 

225.000 

926,000 

7.450.000 

7.230.000 

14,077.000 

1.000.000 

6.535.000 

700.000 

8.550.000 

5.650.000 

500.000 

300.000 

2.000,000 

3.350.000 

16.000 

3.500.000 

9.000,000 

800.000 

333.000 

150,000 

200,000 

20.000 

5,650.000 

1,700.000 

1,950.000 

3,500.000 

150,000 

550.000 

2.100.000 

600.000 

300.000 

1.4S8.000 

1.717,000 

3.052.000 

1.950.000 

3.550.000 

675,000 

200.000 

6.700.000 

3.057.000 

4.397,000 

is:^,ooo 

10.720.000 

700,000 

5.250.000 



Value. 



25,650 

3,000 

16,700 

147 

2.450 

35.350 

8,551 

7,200 

23.500 

1,500 

7,500 

7,711 

14.000 

11.400 

27,750 

18.000 

1.238 

5.622 

49.850 

44.800 

80.796 

7.000 

43.348 

4.700 

54.605 

33.800 

3.900 

2.400 

11.000 

21.100 

100 

23.400 

55.850 

5.600 

2,000 

750 

900 

100 

37.500 

11.500 

13.750 

21.000 

1.010 

3.175 

13.650 

3,600 

2.100 

9,90J 

10.452 

21.75'J 

12,750 

24.300 

4,187 

1.200 

39.000 

1S.2S8 

20.:i42 

1.100 

63.413 

3.700 

34.125 



Total I 10t).33.S.000 1.041,078 



Pressed 
Brick. 



Value. 



Vitrified 

and 

Fire 

Brick. 



Value. 



100.000 



1.500 



388,000 



6,960 



60.000 



660 



200,000 



2,000 



25.000 



250 



•400.000 



4,000 



13.000 



300 



385,000 



4,410 



801.000 



11,280 



'Vitrified brick. 



Davidson - . 
Davir; 
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»38,azs I _.i I.., 



ifi.sai 1. 
i.tm - 

37, MO '. 



'0.000 M.sm ; 



Martin 

Mi-cklciiburg.. 

MontKompry . . 



G.OOO . 

8.150 ■- 
2S.00O . 



RockiiiKliatn . . 

Rowan 

ButherlonI . . . 

SvutlanU 

SIfliilj- 



O.OOO 41.850 . 



10,000 l,15a.lU 
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In the next table are given the quantity and value of all the clay 
products produced in North Carolina for the years 1902 to 1907, 
inclusive : 

VALUE OF CLAY PRODUCTIONS OF NORTH CAROLINA IN 
1902, 1903. 1904, 1905, 1906 AND 1907. 



1902. 



1903. 



1904. 



Quantity. Value. Quantity. Value. Quantity. Value. 



Common brick ..131.611.700 $fi04.827 130.822,900 j $731. S02 143,988,850 $ 7»5,494 



766,000 
500.000 
407.500 



Pressed brick 1,233,000 10.625 

Vitrified brick 600.000 6.000 

Firebrick 1,203 

Earthenware 658 

Stoneware 13,854 

Decorated ware 

Sewer pipe, tile, etc 72,618! 100.9S9 



S,2,*«) 

5.000 

5.250 

612 

13.700 



1.510.000 
430.000 
163,000 



Kaolin.. 
Fire clay 



Total value. 



Tons. 

13,322 108.105 
215 



Tons. 



Tons. 



8.605 
231 



70,000 
875 



9.110 
202* 



17.375 

3.850 

2.700 

438 

13,462 



110.800 



76,670 
761 



908,105 942,458 1,021,550 



190.5. 



1906. 



1907. 



Quantity. Value. '. Quantity. , Value. Quantity. ' Value 



Common brick 153,610.000 i $806,289 

Pressed brick 875,000 13,925 

Vitrified brick 400.000 

Fire brick 681.000 

Earthenware 

Stoneware 

Decorated ware 

Sewer pipe, tile, etc 102,445 



106.338.000 '$1,041,078 174,750,000 ,$1,150,185 



3,600 

8,333 

387 

12.932 



385.000 
400.000 
401.000 



4.410 

4.000 

7.180 

713 

11.057 



770,000 
150,000 
194,000 



7,925 
1.500 
3,490 
2.3S2 
7,840 



Kaolin . . 
Fire clay 



Tonfi. 

10.088 
107* 



Total value. 



85.622 
519 



Tons. 

10.803 
207 



113.900 



90.0.% 
322: 



Tons. 

11.035 
903* 



142.000 



85.605 
986 



1,124,052 1,272,696 1,401.813 



'Including ordinary stoneware clay sold cnide. 

As was stated last year, the statistics given in this table do not, 
perhaps, represent the total output of all the clay production of the 
State, for the reason that in some counties there are a few thousand 
brick made for local purposes regarding which it is extremely difficult 
or impossible to obtain statistics, this being especially true where the 
brick are not for sale, but are used directly by those manufacturing 
them. 

SUMMARY. 

In order to show more clearly the value of the mineral production 
of the State by counties, there is given in the table below the value of 
the productions in each county for the years 1906 and 1907. It will 
be seen from this table that 80 counties out of the 98 in the State 
made some mineral production: 
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VALUE 0F:MINERAL PRODUCTION BY COUNTIES IN" NORTH CAROLINA 

IN 1906 AND 1907. 



1906. 



1907. 



County. 



Alamance - 
Alexander. 
Alleghany . 

Anson 

Ashe .- 

Beaufort _ . 

Bertie 

Bladen 

Brunswick. 
Buncombe. 

Burke 

Cabarrus. . 
Caldwell... 

Camden 

Carteret.. - 

Caswell 

Catawba.. 
Chatham . . 
Cherokee . . 

Chowan 

Qay 



Mineral 

Pro- 
duction, 
Including 
Kaolin. 



350 
500 



4.970 



aay 

Products, 

Except 

Kaolm. 



25.650 

"d,m 



Mineral 
Pro 



aay 



17,300 

147 

2.450 



Total. duction. ^°^"E?' Total. 
Including K^fS: 
Kaolin. Kaolin. 



25.650 

350 

500 

3,000 

4.970 

17,300 

147 

2.450 



S $ 38.325 ; $ 



4.921 

800 

3,250 

2,750 



3.500 



14,250 

8.450 

600 



35,331 
20.357 
24.742 



45.460 
8.551 



7.200 



80.791 

28,008 

24,742 

7,200 



60.944 
7,636 
1.522 



21.488 i 

7,000 

37.560 , 

14.275 I 



38.325 

4.921 

800 

6.750 

2,750 

14,250 

8.450 

600 



82.432 
14.636 
30,082 
14,275 



10.418 
"ihVblii' 



28.280 
1,500 



7,500 



;«,698 
1,500 

16.578 
7,500 



6,455 
1,886 
1.664 



22.617 
8,500 



10.000 



29,072 

10.386 

1.664 

10,000 



Cleveland... 
Columbus. - 

Craven 

Cumberland 
Currituck... 
Dare 



52,138 



7,711 
14.000 
11.400 
27.750 



59.849 
14,000 
11.400 
27,750 



33,122 



0.980 
16.000 
17,174 
24.365 



40.102 
16.000 
17.174 
24.365 



Davidson... 

Davie 

Duplin 

Durham 

Edgecombe. 

Forsyth 

Franklin 

Oastoii 

(Jate.s 



Graliain 

nranvillc. 

Greene 

Guilford... 

Halifax 

Harnett-. - 
Haywood.. 
Henderson. 
Hertford. - 
Hyde 



1,355 



G08 
1.844 



18.000 

1.238 

5.622 

50.510 

44.800 

82,796 

7.000 

43.348 



19.355 

1.238 

5.622 

50.510 

44,800 

82.796 

7. COS 

45,192 



6.304 



1.188 
4.650 



6.050 

2.700 

2.364 

44.957 

21.650 

»2.014 

10.500 

22.324 

100 



10.000 



6.603 



21.975 
48,207 



4,700 
167,677 

33.800 
3,900 
2,400 

15.250 



10,000 

4,700 

174,280 

33.800 

3,900 

24.375 

63,517 



48.973 
""7;44i' 



17.400 
11.463 



16.050 

4.000 

183.545 

44.800 
2.800 

"iiisoo" 



12.354 

2.700 

2.364 

44.957 

21,650 

92.014 

11.688 

26.974 

100 



65.023 

4.000 

100.986 

44.800 
2.800 

17.400 

55.763 



Iredell . . . 
Jackson - 
.Johnston 
Jones 



2,950 
V0.995 



21.100 

100 

23.490 



24.050 
91.095 
23.490 



3.028 
90.940 



28,200 



31,228 
90,940 
19,550 



I^noir 

Lincoln 

McDowell . 

Macon 

Marii^on 

Martin.- 

Mecklenburg-. 

Miiclifll- 

MontKoniery. . 

Moore 

Na>h 

New Hanover. 
Nortlianipton. 

OlL>l()W 

Orance 

Pamlico 

Pasouoiank... 

Pender 

Perquimans... 
Person 



G.310 
31,357 
48.966 
10.020 



8,964 

131. 07S 

Gl.(>50 

17.173 

1.305 
41.083 



55.850 

7,357 

2.000 

750 

900 

100 

37.500 



11.650 
13.750 
21,000 



55,850 
13,667 
33.357 
49,716 
10.920 
100 
46,464 
131,078 
61.650 
28.823 
15.055 
62,083 



6.500 
12.480 
36.625 
30.855 



55.875 

15.265 

1.100 

1.000 



13.872 
190,509 
52,848 
11.519 
5.600 
35.973 



670 
45.200 



5,000 

8.150 

28,000 

18,750 



17,S04 



1.010 
3,175 



1.010 
21,079 



10,038 



3.913 



56.779 



13,650 
3.600 
2.100 



13.650 
3.600 
2.100 

56,779 



30.973 



14.275 
7,250 
1.400 
2,400 



55.875 
21.765 
13.580 
37.625 
30.855 
670 
59.072 
190,569 
67.848 
19.669 
33.600 
54.723 



14.011 



14.276 
7.250 
1.400 

33.373 
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MINING INDUSTRY. 



VALUE OF MINERAL PRODUCTION BY COUNTIES— Continued. 



1936. 



1907. 



County. 



^'{"!^» Clay 

Including gJS^P^ 
Kaolin. 



Kaolin. 



^^^^l""^ Clay 

Total. duction, ^JJ^"?,^' Total. 

Including gJ^?P^ 
Kaolin. 



Kaolin. 



Pitt 

Polk 

Randolph 

Richmond 

Robeson 

Rockingham. 

Rowan 

Rutherford . _ 

Sampson 

Scotland 

Stanly 

Stokes 

Surry 

Swain 

Transylvania. 

Tyrrefl 

Union 

Vance 

Wake 

Warren 

W^a.«Jhlngton.. 

Watauga 

Wayne 

Wilkes 

Wilson 

Yadkin 

Yancey 

Unknown 



27,8f0 

7.500 

12 



CO. 394 

447.753 

25.110 



0,909 



21.759 

12.750 

24.300 

4,187 



9,909 
27.880 
20.117 
12 
21.759 
73,144 
472.053 
29.297 



22.070 
300 



5S.950 

475.209 

17,059 



10.000 
10.150 . 
3,773 . 
256.428 ' 
(i9.A65 !. 
12,043 



1.200 



39.000 



11.200 
10,150 
3.773 
295.428 
09.005 
12.043 



17.250 

50 

3.S65 

286.154 

92.549 

4.310 



15.000 S 
"26704' i 



8,350 

5,075 

47, £00 

7,956 



500 

1.400 

1.049 

19.000 



15.000 
22.670 
21.004 



8.350 

64.025 

522.560 

25,615 



17,750 

1.450 

4.914 

305.154 

92,549 

4,310 



5.035 

13.100 

475 

23.653 



916 
1.025 
1.200 



19.200 
'26!342' 

"l','m 



(K{,413 

4.7S0 

34.125 



24.241 
13,100 
26.817 
23,653 

1,100 

916 

04.438 

5.930 
34.125 



521 

8.400 

5.478 

46.478 



30 

1,015 

118 



.1. 



14.684 
1.675 



64,684 
1,575 



60,055 
2,014 



38,113 



51,500 

7,350 

44.850 

560 



38.634 

8.400 

46.093 

46.478 



ao 

52.545 
7.468 

44.850 
560 

60.055 
2.014 



ToUls 1,824,941 1.182,660 3.009,001 • 1.857,414 1.316.308' 3.173,722 



As is seen from the above table, the following counties reported no 
production of mineral of any kind during 1907 : Brunswick, Camden, 
Carteret, Caswell, Clay, Currituck, Dare, Graham, Hertford, Hyde, 
Jones, Northampton, Onslow, Pamlico, Richmond, Sampson, Tyrrell 
and Washington. Of these counties, the following reported a production 
in 1906 : Onslow, Richmond and Washington. There were 2 counties. 
Gates and Yadkin, which reported a production in 1907, but not in 
1906. There were only 52 counties of the 80 reporting a mineral pro- 
duction that reported anything besides clay products. Of the 65 coun- 
ties reporting a production of clay, 29 counties did not report any other 
production. There were 11 counties reporting a mineral production 
which did not include any clay products. 

The county whoso mineral production, except clay products, was 
the largest was Rowan, with a value of $475,269. Guilford County 
reported the greatest value of clay products, which was $183,545. The 
county reporting the greatest value for its total mineral production 
in 1907 was Rowan, with a value of $522,569. The lowest value 
reported by any county for its mineral production was $30, in Wa- 
tauga. 
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